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phosphoniques?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Calixarènes?portants?des?fonctions?amoniums????et?guanidiniums??????????????????????????????????? ????????????????Principe?du?transfert?d’électron?photo?induit?réductif??????????????????????????????????????????????????????????????? ????????????????Fluoroionophore?de?type?PET?permettant?la?détection?de?potassium?décrit?par?He?et?al.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Principe?du?transfert?d’électron?photo?induit?oxydatif?????????????????????????????????????????????????????????????? ????????????????Interaction?d’un?cation?avec?la?partie?donneuse?d’un?fluorophore?à?transfert?de?charge?
intramoléculaire?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Diminution?du?transfert?de?charge?intramoléculaire?au?sein?de?la?coumarine?suite?à?la?
complexation?d’un?cation????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Interaction?d’un?cation?avec?la?partie?acceptrice?d’un?fluorophore?à?transfert?de?
charge?intramoléculaire??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Augmentation?du?transfert?de?charge?intramoléculaire?au?sein?de?la?coumarine?suite?à?
la?complexation?d’un?cation???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Formation?ou?destruction?d’excimère?induite?par?la?complexation?d’un?cation??????????????? ????????????????(a)?effets?photo?induits?par?la?complexation?de?potassium?et?de?cuivre.?(b)?exaltation?
de?l’émission?de?l’excimère?avec?l’ajout?de?potassium.?(c)?inhibition?de?l’émission?de?
l’excimère?avec?l’ajout?de?cuivre.??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Mécanisme?de?transfert?d’énergie?de?type?Förtser??????????????????????????????????????????????????????????????????????? ????????????????Modulation?du?transfert?d’énergie?entre?fluorophores?par?ajout?de?cation??????????????????????? ????????????????Augmentation?du?transfert?d’énergie?suite?à?la?complexation?du?césium??????????????????????????? ????????????????Fonctionnement?d’une?centrale?nucléaire?????????????????????????????????????????????????????????????????????????????????????? ????????????????Schéma?d’une?canalisation?du?circuit?de?vapeur?????????????????????????????????????????????????????????????????????????? ????????????????Détail?d’une?canalisation?au?point?de?piquage?????????????????????????????????????????????????????????????????????????????? ????????????????Influence?du?débit?sur?la?quantité?de?traceur?mesuré????????????????????????????????????????????????????????????????? ????????????????Détermination?de?la?concentration?en?24Na?à?partir?d’une?droite?d’étalonnage?????????????? ????????????????Schéma?du?projet?envisagé??????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Schéma?de?désintégration?radioactive?du?137Cs?????????????????????????????????????????????????????????????????????????? ??
????
??????????????(a)?Principe?de?la?chromatographie?à?échanges?d’ions,?(b)?chromatogramme???????????????? ???????????????Principe?de?la?spectrométrie?d’absorption?atomique?????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Principe?de?la?spectrométrie?d’émission?atomique?????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Spectre?Gamma?d'un?minerai?d'Uranium?:?présence?des?radionucléides?226Ra,?214Pb,?
214Bi?de?la?chaîne?de?désintégration?de?l'Uranium?????????????????????????????????????????????????????????????????????????????? ????????????????Ethers?couronnes?complexant?le?césium?????????????????????????????????????????????????????????????????????????????????????????? ????????????????Sonde?fluorescente?moléculaire?spécifique?du?césium?et?mode?d’action?????????????????????????????? ????????????????Calix[4]arène?bis?couronnes?6?sélectif?du?césium???????????????????????????????????????????????????????????????????????? ????????????????Fluoroionophore?spécifique?du?césium????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Récepteur?de?paires?d’ions?du?césium??????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Remplacement?du?césium?par?le?potassium??????????????????????????????????????????????????????????????????????????????????? ????????????????(a)?cryptophane?MM?1?sélectif?du?césium,?(b)?déplacement?RMN?du?césium?libre?et?
complexé?par?MM?1,?(c)?spectres?de?dichroïsme?circulaire?de?MM?1?(Solvent?:?
CHCl3/LiOH,H2O?0,1M)?;?[Cs+]?:?7,4.10?5???8,4.10?5?M)????????????????????????????????????????????????????????????????????????? ????????????????Synthèse?du?diéthylène?glycol?monotosylé?40???????????????????????????????????????????????????????????????????????????????? ????????????????Synthèse?du?Calix?COU?2???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Synthèse?du?Calix?COU?Sulf??????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Influence?de?la?complexation?du?césium?et?du?potassium?sur?le?spectre?d’absorption?du?
Calix?COU?2.?Solvant?=?EtOH,?[Calix?COU?2]?=?3,24.10?5?M?;?[Cs+]?=?[K+]?=?1mM??????????????????????? ????????????????Evolution?des?spectres?d’émission?(a)?et?de?l’intensité?de?fluorescence?à?410?nm?(b)?du?
Calix?COU?2?avec?l’ajout?d’acétate?de?césium.?(c)?Spectres?du?ligand?seul?L?et?des?complexe?
ML?et?M2L?reconstruits?à?l’aide?du?logiciel?specfit.?([L]?=19?µM)?Solvent?=?EtOH;??exc?=?310?
nm????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Evolution?des?spectres?d’émission?(a)?et?de?l’intensité?de?fluorescence?à?410?nm?(b)?du?
Calix?COU?2?avec?l’ajout?de?thiocyanante?de?potassium.?(c)?Spectres?du?ligand?seul?L?et?des?
complexe?ML?et?M2L?reconstruits?à?l’aide?du?logiciel?specfit.?([L]?=19?µM)?Solvent?=?EtOH;?
?exc?=?310?nm????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Diminution?du?transfert?de?charge?intramoléculaire?lors?de?la?complexation?de?cations??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Spectre?d’absorption?et?d’émission?normés?du?Calix?COU?Sulf.?Solvant?=?tampon?MES?
50mM?;?[L]?=?5,2?µM?;??exc?=?330?nm?????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????(a)?Evolution?des?spectres?d’absorptions?du?Calix?COU?Sulf?avec?l’ajout?de?césium?
Solvant?=?tampon?MES?50mM?;?[L]?=?33?µM?;??exc?=?330?nm.?(b)?spectres?d’absorption?du?
ligand?L?et?des?complexes?ML?et?M2L?reconstruits?avec?le?logiciel?specfit.????????????????????????????????? ????????????????(a)?Evolution?des?spectres?d’émissions?corrigés?du?Calix?COU?Sulf?avec?l’ajout?de?
césium,?solvant?=?tampon?MES?50mM?;?[L]?=?5,2?µM?;??exc?=?330?nm.?(b)?spectres?d’émission?
du?ligand?L?et?des?complexes?ML?et?M2L?reconstruits?par?le?logiciel?specfit.????????????????????????????? ????????????????Effet?de?la?complexation?du?césium?sur?les?propriétés?photophysiques?du?Calix?COU?
Sulf???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Intensité?de?fluorescence?à?420?nm?du?Calix?COU?Sulf?dans?un?tampon?MES?50mM?en?
présence?de?césium?(55?µM)?et?de?différents?cations?interférents????????????????????????????????????????????????? ????????????????Evolution?des?spectres?d’absorption?(a)?et?d’émission?corrigé?(b)?du?Calix?COU?Sulf?
dans?un?tampon?MES?50?mM??exc?=?337?nm.?????????????????????????????????????????????????????????????????????????????????????????? ????????????????Augmentation?linéaire?de?la?fluorescence?à?420?nm?entre?0?et?50?mM?de?césium.?[L]?=?
4,8?µM,?solvant?=?H2O,??exc?=?365?nm.???????????????????????????????????????????????????????????????????????????????????????????????????????? ??
????
??????????????Détermination?de?la?limite?de?détection?en?cuve?du?Calix?COU?Sulf.?[L]?=?4,8?µM,?
solvant?=?H2O,??exc?=?365?nm.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Gamme?de?concentrations?mesurables?par?le?Calix?COU?Sulf?????????????????????????????????????????????????? ????????????????Calix[4]arène?bis?couronne?6?portant?des?fonctions?alcool?et?acide?carboxylique????????? ????????????????Insertion?de?groupements?alcools,?aldéhydes?et?acides?à?partir?de?calix[4]arène?bis?
couronnes?6?bromé????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Insertion?de?groupements?alcools?et?acides?à?partir?de?calix[4]arène?bis?couronnes?6?
formylé???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????Tétraformylation?d’un?calix[4]arène????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????Analogues?de?Calix?COU?Sulf?envisagé?:?Calix?COU?Alcool?et?Calix?COU?Acide?????????????????? ????????????????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix?COU?2???????????????? ????????????????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?Calix?COU?2??????????????????????????????? ????????????????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?bis?
benzocouronne?6????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?bis?
benzocouronne?6????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?
tétraglycolé??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?calix[4]arène?tetraglycolé??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Essai?d’oxydation?de?Bayer?Williger?à?l’aide?de?mCPBA???????????????????????????????????????????????????????????? ????????????????Essais?d’oxydation?de?Bayer?Williger?à?l’aide?de?H2O2???????????????????????????????????????????????????????????????? ????????????????Synthèse?du?Calix?COU?Acide??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Comparaison?des?spectres?d’absorption?(a)?et?d’émission?(b)?de?la?coumarine?modèle?
(rose),?du?Calix?COU?Acide?(rouge)?et?du?Calix?COU?Sulf?(bleu)???????????????????????????????????????????????????? ???????????????(a)?Influence?du?pH?sur?les?spectres?d’absorption?du?Calix?COU?Acide?(a)?(pH?=?
7,5/9,5/10,5/?11,2/11,5/12)?et?de?la?coumarine?modèle?(b)?(rouge?pH?9,?bleu?pH?12,8)??? ????????????????Influence?du?pH?sur?les?spectres?d’émission?(a)?et?le?rendement?quantique?(b)?du?Calix?
COU?Acide?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Comparaison?des?déclins?de?fluorescence?à?pH?11?(rouge)?et?à?pH?12?(bleu)???????????????????? ????????????????Mécanisme?d’hydrolyse?de?la?lactone?proposé?par?Killiç??????????????????????????????????????????????????????????? ????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Acide?avec?l’ajout?de?césium.?
Solvant?=?H2O?pH?11?;?[L]?=?5,2??M,??exc?=?365?nm.?(b)?Spectres?d’absorption?du?ligand?L?
(noir)?et?des?complexes?ML?(rouge)?et?M2L?(jaune)?reconstruits?à?l’aide?du?logiciel?specfit.?
(c)?Diagramme?de?spéciation?du?Calix?COU?Sulf?avec?l’ajout?de?césium.??????????????????????????????????? ????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Acide?(a)?et?de?l’intensité?de?
fluorescence?à?432?nm?(b)?avec?l’ajout?de?césium.?Solvant?=?H2O?pH?11?;?[L]?=?5,2??M,??exc?=?
365?nm.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Comparaison?de?la?limite?de?détection?du?césium?du?Calix?COU?Sulf?(rouge)?et?du?Calix?
COU?Acide?(bleu).?Calix?COU?Sulf?[L]?=?4,8?µM,?solvant?=?H2O,??exc?=?365?nm,??em?=?420?nm.?
Calix?COU?Acide?[L]?=?5,2?µM,?solvant?=?H2O?pH?11,??exc?=?365?nm,??em?=?432?nm.?????????????????? ????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?
césium.?Solvant?=?H2O;?[L]?=?2,4??M,??exc?=?405?nm.?(b)?Spectres?d’absorption?du?ligand?L?
(noir)?et?des?complexes?ML?(rouge)?et?M2L?(jaune)?reconstruits?à?l’aide?du?logiciel?specfit.?
(c)?Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?césium????????????????????? ????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?445?nm?(b)?avec?l’ajout?de?césium.?Solvant?=?H2O?;?[L]?=?2,4??M,??exc?=?
405nm,??em?max?=?445?nm.?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??
????
??????????????Comparaison?de?la?limite?de?détection?du?césium?du?Calix?COU?Sulf?(rouge),?du?Calix?
COU?Acide?(bleu)?et?du?Calix?COU?Alcyne?Sulf?(rose).?Calix?COU?Sulf?[L]?=?4,8?µM,?solvant?=?
H2O,??exc?=?365?nm,??em?=?420?nm.?Calix?COU?Acide?[L]?=?5,2?µM,?solvant?=?H2O?pH?11,??exc?=?
365?nm,??em?=?432?nm.?Calix?COU?Alcyne?Sulf?[L]?=?4,7?µM,?solvant?=?H2O,??exc?=?405?nm,??em?
=?445?nm.???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?CN?Sulf?avec?l’ajout?de?césium.?
Solvant?=?H2O;?[L]?=?19??M,??exc?=?405?nm.?(b)?Spectres?d’absorption?du?ligand?L?(noir)?et?
des?complexes?ML?(rouge)?et?M2L?(jaune)?reconstruits?à?l’aide?du?logiciel?specfit.?(c)?
Diagramme?de?spéciation?du?Calix?COU?CN?Sulf?avec?l’ajout?de?césium.??????????????????????????????????? ????????????????Evolution?des?spectres?d’émission?du?Calix?COU?CN?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?452?nm?(b)?avec?l’ajout?de?césium.?Solvant?=?H2O?;?[L]?=?4,4??M,??exc?=?
405nm,??em?max?=?454?nm.?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Comparaison?de?la?limite?de?détection?du?césium?du?Calix?COU?Sulf?(rouge),?du?Calix?
COU?Acide?(bleu)et?du?Calix?COU?Alcyne?Sulf?(rose),?Calix?COU?CN?Sulf?(vert).?Calix?COU?
Sulf,?[L]?=?4,8?µM,?solvant?=?H2O,??exc?=?365?nm,??em?=?420?nm.?Calix?COU?Acide,?[L]?=?5,2?
µM,?solvant?=?H2O?pH?11,??exc?=?365?nm,??em?=?432?nm.?Calix?COU?Alcyne?Sulf,?[L]?=?4,7?µM,?
solvant?=?H2O,??exc?=?405?nm,??em?=?445?nm.?Calix?COU?CN?Sulf,?[L]?=?4,4?µM,?solvant?=?H2O,?
?exc?=?405?nm,??em?=?452?nm.???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????Remplacement?envisageables?des?groupements?sulfonates?par?des?groupements?
phosphonates.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????(A)?Schéma?des?lignes?de?flux?au?sein?des?sections?de?chevrons?(B)?Imagerie?confocale?
des?lignes?de?flux?à?l’entrée?du?circuit?après?½?cycle?et?un?cycle?de?chevrons?????????????????????????? ????????????????Schéma?du?circuit?micro?fluidique?verre/PDMS???????????????????????????????????????????????????????????????????????? ?????????????????(a)?Schéma?du?dispositif?de?microfluidique?initial,?(b)?dosage?de?traces?de?plomb?à?
l’aide?du?Calix?Dans?4????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????Schéma?de?l’alimentation?du?circuit?microfluidique???????????????????????????????????????????????????????????????? ?????????????????Schéma?du?nouveau?système?de?mesure??????????????????????????????????????????????????????????????????????????????????????? ????????????????Photographie?de?l’intérieur?du?montage?final???????????????????????????????????????????????????????????????????????????? ?????????????????Montage?final?fermé,?avec?l’ordinateur?pilotant?son?fonctionnement??????????????????????????????? ?????????????????Profil?des?signaux?obtenus?lors?de?l’injection?de?solution?de?sondes.?1)?temps?de?latence,?
2)?temps?de?montée,?3)?pallier,?4)?descente???????????????????????????????????????????????????????????????????????????????????????? ?????????????????Schématisation?du?dispositif?de?mesure?en?situation?d’injection?avec?les?boucles?
d’injection??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Superposition?du?profil?pour?un?écoulement?piston?pur?(bleu)?et?du?profil?
expérimental?(rouge).?Illustration?du?profil?d’écoulement?piston?:?(a)?arrivée?de?la?sonde?
dans?la?zone?de?détection,?début?du?palier?;?(b)?arrivée?de?l’eau?dans?la?zone?de?détection?
fun?du?palier??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????(a)?Injection?d’une?tranche?de?traceur.?(b)?Profil?parabolique?du?traceur?due?à?son?
élongation?(c)?Profil?en?‘bouchon’?du?traceur?après?dispersion?radiale?(d)?Profil?gaussien?
du?taceur?après?N?cycles???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Distribution?du?temps?de?résidence?au?sein?d’un?canal?microfluidique?de?section?
rectangulaire?pour?un?nombre?de?Péclet?Pe?de?104?(a)?et?de?103?(b).?Canal?lisse?(noir),?
canal?muni?de?mélangeurs?à?chevrons?symétrique?(vert),?canal?muni?de?mélangeurs?à?
chevron?dissymétrique?(rouge)??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Superposition?du?profil?pour?un?écoulement?piston?pur?(bleu)?et?du?profil?
expérimental?(rouge).?Illustration?du?profil?expérimental?:?(a)?arrivée?de?la?sonde?dans?la?
zonde?de?détection;?(b)?début?du?palier?;?(c)?fin?du?palier.??????????????????????????????????????????????????????????? ??????????????????Signaux?obtenus?lors?de?l’injection?d’une?solution?de?sonde?sur?une?et?deux?voies?du?
circuit?micro?fluidique?pour?un?débit?de?0,65?mL/h.?Palier?1,?2?et?7?à?9?injection?de?la?
????
solution?de?sonde?sur?une?seule?voie.?Palier?3?à?6?injections?des?solutions?de?sondes?sur?les?
deux?voies?du?circuit.?[Calix?COU?Alcyne?Sulf]?=?1,84?µM?????????????????????????????????????????????????????????????? ??????????????????Signaux?obtenus?lors?de?l’injection?de?concentrations?croissantes?puis?décroissantes?
de?césium.?[Calix?COU?Sul]?=?4?µM????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?du?signal?mesuré?en?fonction?de?la?concentration?en?césium.?Rouge?:?
concentrations?croissantes,?blanc?:?concentrations?décroissantes,?Calix?COU?Sul]?=?4?µM???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Exemple?de?paliers?de?césium?encadrés?par?des?paliers?sans?césium.?[Calix?COU?
Alcyne?Sulf]?=?1,84?µM.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Comparaison?de?la?limite?de?détection?en?cuve?(bleu)?et?en?circuit?microfluidique?
(rouge)?du?Calix?COU?Alcyne?Sulf.?[Calix?COU?Alcyne?Sulf]cuve?=?4,7?µM,??[Calix?COU?
Alcyne?Sulf]circuit?=?1,84?µM,?solvant?=?H2O?????????????????????????????????????????????????????????????????????????????????????? ??????????????????Gammes?de?concentrations?de?césium?mesurables?par?le?Calix?COU?Alcyne?Sulf,?en?
cuve?(bleu)?et?avec?le?dispositif?de?micro?fluidique?(rouge)????????????????????????????????????????????????????????? ??????????????????Remplacement?envisageables?des?groupements?sulfonates?par?des?groupements?
phophonates.?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Répartition?des?espèces?chargées?de?part?et?d’autre?de?la?membrane?plasmique?????? ?????????????????Représentation?d’un?neurone?????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Schématisation?d’un?potentiel?d’action?(a)?et?du?rôle?des?différents?canaux?ioniques?
(b),?jaune?:?canaux?sodium,?orange?:?canaux?potassium,?vert?:?pompe?Na+/K+?ATPase?????? ??????????????????Fonctionnement?d’une?synapse?chimique?????????????????????????????????????????????????????????????????????????????????? ??????????????????Représentation?d’une?synapse?et?des?sondes?fluorescentes?envisagées,?avec?les?
concentrations?intracellulaire?et?extracellulaires?en?sodium,?potassium?et?calcium.????????? ??????????????????Principe?de?fonctionnement?des?différentes?sondes?de?potentiel.?(a)?Sonde?de?potentiel?
électrochrome.?(b)?Sonde?de?potentiel?basée?sur?un?transfert?d’énergie?photo?induit.?
(c)Sonde?de?potentiel?basée?sur?un?transfert?d’électron?photo?induit.????????????????????????????????????? ??????????????????Sondes?de?potentiel?électrochrome?????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Illustration?du?transfert?d’énergie?entre?le?donneur?et?l’accepteur?:?(a)?au?potentiel?de?
repos,?(b)?lors?d’une?phase?de?dépolarisation???????????????????????????????????????????????????????????????????????????????????? ??????????????????Exemple?d’une?sonde?de?potentiel?basée?sur?un?transfert?d’électron?photo?induit?entre?
le?groupement?donneur?(rouge)?et?le?fluorohore(bleu)????????????????????????????????????????????????????????????????? ??????????????????Sonde?moléculaire?fluorescente?permettant?la?mesure?de?sodium?et?de?potassium? ???????????????????Structures?des?sondes?du?type?Asante?Potassium?Green?????????????????????????????????????????????????????? ??????????????????Inhibition?du?transfert?d’électron?photo?induit?entre?les?azotes?et?la?coumarine?à?la?
suite?de?la?complexation?du?potassium.??????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Cryptands?où?les?azotes?sont?aromatiques?pour?diminuer?l’influence?du?pH??????????????? ??????????????????Inhibition?du?transfert?d’électron?photo?induit?en?présence?de?potassium.?????????????????? ??????????????????Sondes?moléculaires?fluorescentes?du?potassium?à?base?de?cryptands?????????????????????????? ??????????????????Sondes?moléculaires?fluorescentes?basées?sur?l’inhibition?d’un?transfert?d’électron?
entre?l’entité?complexante?et?l’antenne?du?complexe?de?lanthanide????????????????????????????????????????? ??????????????????Exaltation?de?la?luminescence?du?complexe?de?lanthanide?suite?à?l’inhibition?du?
transfert?d’électron?photo?induit??????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Sondes?moléculaires?fluorescentes?basées?sur?le?changement?de?conformation?de?la?
molécule?suite?à?la?complexation?de?potassium.??????????????????????????????????????????????????????????????????????????????? ??????????????????Exaltation?de?la?luminescence?du?complexe?de?lanthanide?suite?au?rapprochement?de?
l’antenne?de?son?complexe???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Sondes?moléculaires?fluorescentes?à?base?d’éther?de?couronne?fonctionnalisé??????????? ???
????
???????????????Calix[4]arène?couronnes?5?et?calix[4]arène?azacouronnes?5?sélectif?du?potassium???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Aza?Aldéhyde??????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Aza?Bodipy???????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?et?d’émission?du?Calix?Aza?Bodipy?dans?différents?solvants.?(A)?
hexane,?(B)?1,4?dioxane,?(C)THF,?(D)?CH2Cl2,?(E)?CH3CN,?(F)?EtOH??????????????????????????????????????????? ??????????????????La?complexation?du?potassium?entraîne?une?déstabilisation?de?l’état?CT,?augmentant?
la?probabilité?de?désexcitation?à?partir?de?l’état?LE.??????????????????????????????????????????????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?(a)?et?d’émission?(b)?du?Calix?Aza?Bodipy?avec?
l’ajout?de?potassium.?[L]?=?0,7?µM,??exc?=?475?nm,?Solvant?=?EtOH.?(c)?Spectre?d’émission?du?
ligand?L?seul,?et?des?complexes?ML?et?M2L?reconstruits?à?l’aide?du?logiciel?specfit?????????????? ??????????????????Evolution?de?l’Intensité?de?la?fluorescence?du?Calix?Aza?Bodipy?avec?l’ajout?de?
potassium?dans?un?mélange?eau?méthanol?(1/3).?[L]?=?0,?µM,??exc?=?475?nm,??em?=?515?nm.?
Concentration?Na+/K+?ajoutées?(mM):?(a)?0/0;?(b)?44/0;?(c)?44/0.52;?(d)?44/1.05;?(e)?
44/1.57;?(f)?44/2.1;?(g)?44/2.62;?(h)?44/3.15;?(i)?44/3.67;?(j)?44/4.2;?(k)?44/4.72.???????????? ??????????????????Modification?du?calix?Aza?Bodipy?envisagée.??????????????????????????????????????????????????????????????????????????? ??????????????????Rétrosytnhèse?envisagée?du?Calix?Aza?krypto?Bodipy?Sulf???????????????????????????????????????????????? ??????????????????Insertion?de?groupements?sulfonates?en???en?présence?d’acide?chlorosulfonique?????? ??????????????????Synthèse?décrite?du?Calix[4]?bis?aza?couronne?5??91??????????????????????????????????????????????????????????? ??????????????????Synthèse?envisagée?du?Calix[4]?bis?aza?couronne?5??91?????????????????????????????????????????????????????? ??????????????????Essai?de?déprotection?du?groupement?nosyle??????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?calix[4]arène?tétraglycolé??????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?calix[4]arène?tétraglycolé?tétratosylé???????????????????????????????????????????????????????????? ??????????????????Synthèse?du?composé?dinosylé?99????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Déprotection?du?groupement?nosyle??????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Essai?de?couplage?entre?un?composé?modèle?et?un?bodipy?bromé???????????????????????????????????? ??????????????????Synthèse?du?Calix?Aza?Dans?Sulf?????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????Principe?de?la?détection?du?Al(OH)3?par?le?Calix?Aza?Dans?Sulf?(b)?Evolution?de?la?
fluorescence?suite?à?l’ajout?d’aluminium????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Aza?Krypto?Bodipy?à?partir?du?Calix?Aza?Aldéhyde????????????????????????? ??????????????????(a)?Spectre?d’absorption?(bleu)?et?d’émission?(rouge)?du?Calix?Aza?Bodipy.?Evolution?
des?spectres?d’émission?(b)?et?de?l’intensité?de?la?fluorescence?à?535?nm?(c)?avec?l’ajout?de?
potassium.Solvant?=?CH3CN,?[L]?=?1,6?µM,??exc?=?522?nm.??????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Aza?Bodipy?Sulf?à?partir?du?Calix?Aza?Krypto?Bodipy????????????????????? ??????????????????Spectre?d’absorption?du?Calix?Aza?krypto?Bodipy?(rouge)?et?du?Calix?Aza?krypto?
Bodipy?Sulf?(bleu).??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?(a),?d’émission?(b)?et?de?l’intensité?de?la?
fluorescence?à?536?nm?(c)?du?Calix?Aza?krypto?Bodipy?Sulf?avec?l’ajout?de?potassium.?
Solvant?=?tampon?MES?pH?7,?[L]?=?7,7?µM,??exc?=?510?nm?????????????????????????????????????????????????????????????? ??????????????????La?complexation?du?potassium?entraîne?une?déstabilisation?de?l’état?CT,?augmentant?
la?probabilité?de?désexcitation?à?partir?de?l’état?LE.??????????????????????????????????????????????????????????????????????? ??????????????????La?complexation?du?potassium?entraîne?une?stabilisation?supplémentaire?de?l’état?CT,?
empêchant?une?exaltation?de?fluorescence?à?la?suite?de?la?complexation?du?potassium.????????????????????Remplacement?envisagé?du?Calix?Aza?krypto?Bodipy?Sulf?par?le?Calix?COU?Sulf?????? ??????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Sulf?en?présence?de?
concentrations?croissantes?de?potassium?Solvant?=?H2O,?[L]?=?3,2??M,??exc?=?365?nm.?(b)?
????
Spectres?d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?logiciel?
specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?Sulf?avec?l’ajout?de?potassium.?????????? ??????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?420?nm?entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?
H2O?[L]?=?3,2??M,??exc?=?365?nm,??em?max?=?420?nm.????????????????????????????????????????????????????????????????????????? ??????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Sulf?en?présence?de?
concentrations?croissantes?de?potassium.?Solvant?=?H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?
mM?;?[MgSO4]?=?1,3?mM?;?[Gluose]?=?11mM?;?[L]?=?3.2??M???exc?=?365?nm.?(b)?Spectres?
d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?logiciel?specfit.?(c)?
Diagramme?de?spéciation?du?Calix?COU?Sulf?avec?l’ajout?de?potassium.???????????????????????????????? ??????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?420?nm?entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?
H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?mM?;?[Gluose]?=?11mM?;?[L]?=?3,2?
?M,??exc?=?365?nm,??em?max?=?420?nm.?????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Remplacement?du?Calix[4]arène?bis?aza?couronne?5?par?un?Calix[4]arène?bis?
couronne?6????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Insertion?post?synthétique?d’un?fluorophore?sur?un?triazacryptand?aldéhyde??????????? ??????????????????Rétrosynthèse?de?la?sonde?envisagée?faisant?intervenir?une?condensation?de?
Knoevenagel??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????(a)?Fonctionnement?de?la?sonde?moléculaire?fluorescente?du?potassium.?Evolution?des?
spectres?de?fluorescence?(b)?et?de?la?fluorescence?à?561?nm?(c)?avec?ajout?croissant?de?
potassium.?Solvant?=?tampon?HEPES?pH?=?7,2??exc?=?561?nm??????????????????????????????????????????????????????? ??????????????????Sondes?moléculaires?fluorescentes?incorporant?un?motif?de?type?hémicyanine?????????? ??????????????????(a).?Fluoroionophore?du?potassium?associant?un?Triazacryptand?et?Bodipy.??Evolution?
des?spectres?d’émission?(b)?et?d’absorption?(c)?de?la?molécule?avec?l’ajout?croissant?de?
potassium.?Solvant?=?tampon?HEPES?(pH?=?7)/?CH3CN?(60/40),??exc?=?560?nm.?(d)?
Changement?colorimétrique?et?fluorimétrique?visible?suite?à?l’ajout?de?potassium.??????????? ??????????????????Molécules?envisagées????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Aldéhyde???????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?TCF?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?TCF??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Essais?de?sulfonation?du?Calix?TCF??????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?(bleu)?et?d’émission?(rouge)?du?Calix?TCF??dans?l’acétonitrile???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?(a)?et?de?l’absorbance?à?430?nm?du?Calix?TCF?en?
présence?d’une?concentration?croissante?de?potassium.?Solvant?=?CH3CN?;?[Calix?TCF]?=?1,5?
?M?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?des?spectres?d’émission?corrigés?(a)?et?de?l’intensité?de?la?fluorescence?à?
575?nm?(b)?du?Calix?TCF?en?présence?d’une?concentration?croissante?de?potassium.?
Solvant?=?CH3CN?;?[Calix?TCF]?=?1,5??M;???exc?=??430?nm;??em?max?=?575?nm?????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?(a),?d’émission?(b)?et?de?l’intensité?de?la?
fluorescence?à?580?nm?(c)?du?Calix?TCF?en?présence?d’une?concentration?croissante?de?K+?
et?en?présence?de?150?mM?de?Na+.?Solvant?=?CH3CN?[Calix?TCF]?=?1,5??M???exc?=?450?nm??em?
max?=?580?nm.?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?(bleu)?et?de?d’émission?(rouge)?du?composé?dans?l’eau??abs?max?=?
442?nm??em?max?=?580?nm???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?(a)?d’émission?(b)?et?de?l’intensité?de?la?
fluorescence?à?580?nm?(c)?du?Calix?TCF?Sulf?en?présence?d’une?concentration?croissante?de?
potassium.?Solvant?=?tampon?MES?5?.10?2?M??exc?=?485?nm??em?max?=?585?nm?????????????????????????? ???
????
???????????????Synthèse?du?1,2,3,3?Tetramethyl?3H?indolium?Ind???????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?Ind???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?(bleu)?et?d’émission?(rouge)?du?Calix?Ind?dans?l’acétonitrile? ??????????????????Diminution?de?l’intensité?de?la?fluorescence?en?fonction?du?temps?????????????????????????????????? ??????????????????Evolution?des?spectres?d’absorption?du?Calix?Ind??en?présence?de?concentrations?
croissantes?de?potassium.?Solvant?=?CH3CN?;?[Calix?Ind]?=?0,5??M????????????????????????????????????????????? ??????????????????Retrosynthèse?envisagée?du?Calix?Bodipy?S?Sulf???????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Essais?de?chloro?sulfonation?sur?Calix?aldéhyde????????????????????????????????????????????????????????????????????? ??????????????????Protection?et?essai?de?chloro?sulfonation?sur?le?Calix?aldéhyde?protégé??????????????????????? ??????????????????Synthèse?du?Calix?Bodipy?S????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?et?d’émission?du?Calix?Bodipy?S?dans?l’acétonitrile.?????????????????? ???????????????Structure?du?bodipy?BD?139?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????Evolution?des?spectres?d’absorption?(a)?et?d’émission?du?Calix?Bodipy?S?avec?l’ajout?de?
potassium.??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Remplacement?du?bodipy?par?un?bodipy?E??????????????????????????????????????????????????????????????????????????????? ??????????????????Bodipy?E?issu?de?la?substitution?B?F?d’un?Bodipy?F??????????????????????????????????????????????????????????????? ??????????????????Exemple?d’une?cassette?bodipy?/?pyrènes?????????????????????????????????????????????????????????????????????????????????? ??????????????????Groupement?augmentant?la?solubilité?des?bodipy?en?milieu?aqueux?????????????????????????????? ??????????????????Rétrosynthèse?du?Calix?Bodipy?E?sulf?envisagée???????????????????????????????????????????????????????????????????? ??????????????????Synthèse?d’un?bodipy?E?et?essai?de?sulfonation??????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?du?Calix?BODIPY?et?essai?de?synthèse?du?Calix?BODIPY?E???????????????????????????????? ??????????????????Essais?de?synthèse?du?Calix?Boudipy?E??????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?(bleu)?et?d’émission?(b)?de?Calix?Bodipy?dans?l’acétonitrile??? ??????????????????Evolution?des?spectres?d’absorption?(a)?et?d’émission?(b)?du?Calix?Bodipy?en?présence?
d’une?concentration?croissante?de?potassium.?Solvant?=CH3CN;?[Calix?Bodipy]?=?1,0??M??
?exc?=?521?nm??em?max?=?533?nm????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Comparaison?du?mode?de?désexcitation?majoritaire?de?différents?bodipys?????????????????? ??????????????????Comparaison?des?propriétés?spectrales?des?bodipys?????et?????????????????????????????????????????? ??????????????????Modifications?envisagées,?extension?de?la?conjugaison?de?la?coumarine?et?
remplacement?de?la?coumarine?par?un?dérivé?de?phénoxazine?????????????????????????????????????????????????? ??????????????????Structures?de?la?coumarine,?oxazinone,?phénoxazin?3?one?et?benzophénoxazin?3one???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Structures?du?Nile?Red?et?du?Nile?Blue???????????????????????????????????????????????????????????????????????????????????????? ??????????????????Propriétés?spectrales?du?Nile?Red?et?du?Nile?Blue??????????????????????????????????????????????????????????????????? ??????????????????Propriétés?spectrales?d’analogues?hydrosolubles?du?Nile?Red?et?du?Nile?Blue????????????? ??????????????????Diminution?du?transfert?de?charge?intramoléculaire?suite?à?la?complexation?du?
mercure???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Spectres?d’absorption?et?de?fluorescence?en?absence?(•)?et?en?présence?de?mercure?(°)?
dans?l’eau???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Sondes?fluorescentes?du?zinc?incorporant?un?benzophénoxazinium??????????????????????????????? ??????????????????Spectres?d’excitation?et?d’émission?de?la?molécule?82?dans?l’eau?(?em?=?650,??exc?=?579?
nm)????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Remplacement?de?la?coumarine?par?une?phénoxazin?3?one?????????????????????????????????????????????? ??????????????????Comparaison?des?propriétés?spectrales?de?la?Coumarine?460?et?de?la?7?
diméthylaminophénoxazin?3?one?????????????????????????????????????????????????????????????????????????????????????????????????????????? ???
????
???????????????Retrosynthèse?envisagée?pour?l’obtention?du?Calix?Phen?Sulf??????????????????????????????????????????? ??????????????????Synthèse?de?phénoxazine?par?condensation?entre?un?nitrosoarène?et?un?phénol?voie?
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en?position?3??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?de?la?3?cyanocouamrine?à?partir?de?la?3?bromocoumarine????????????????????????????? ??????????????????Synthèse?de?3?cyanocoumarines?à?partir?de?salicylaldéhyde????????????????????????????????????????????? ??????????????????Propriétés?spectrales?de?coumarines?portant?ou?étant?dépourvue?de?groupements?
cyanos?en?position?4???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Synthèse?de?coumarine?cyané?en?position?4????????????????????????????????????????????????????????????????????????????? ??????????????????Insertion?de?substituants?insaturés?en?position?3?via?des?réactions?pallado?catalysés???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Introduction?de?substituants?en?position?3?par?C?H?activation?pallado?catalysé??????? ??????????????????Formylation?d’une?coumarine?suivie?de?l’ajout?d’un?substituant?électroattracteur?par?
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phenylacéthylènecoumarine???????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Comparaison?des?propriétés?spectrales?de?la?coumarine?460?et?de?deux?coumarines?
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mM?de?potassium?dans?l’acétonitrile???????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Diminution?du?transfert?de?charge?interne?suite?à?la?complexation?d’un?cation?au?
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(rouge?trait?pointillé),?Calix?COU?Sulf?(bleu?trait?plein),?COU?(bleu?trait?pointillé).?(b)?
Spectres?d’émission?du?Calix?COU?Sulf?(bleu)?et?du?Calix?COU?Alcyne?Sulf?(rouge)??????????? ?????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?en?présence?de?
concentrations?croissantes?de?potassium?Solvant?=?H2O,?[L]?=?2,4??M.?(b)?Spectres?
d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?logiciel?specfit.?(c)?
Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium.?????????????????? ??????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?445?nm?entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?
H2O?[L]?=?2,4??M,??exc?=?405?nm,??em?max?=?445?nm.???????????????????????????????????????????????????????????????????????????? ??????????????????Evolution?de?la?duré?de?vie?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium??????? ??????????????????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?en?présence?de?
concentrations?croissantes?de?potassium.?Solvant?=?H2O,?[L]?=?2,4??M.?(b)?Spectres?
d’absorption?du?ligand?L?et?du?complexe?ML?reconstruit?à?l’aide?du?logiciel?specfit.?(c)?
Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium.?????????????????? ??????????????????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?
fluorescence?à?445?nm?entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?
H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?mM?;?[Gluose]?=?11mM?;?[L]?=?2,4?
?M,??exc?=?405?nm,??em?max?=?445?nm.?????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????Comparaison?de?l’évolution?de?la?fluorescence?à?445?nm?en?fonction?des?conditions?;?
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d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?logiciel?specfit.?(c)?
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la?molécule?(bleu)?du?Calix?COU?Alcyne?Sulf.?(b)?Spectres?d’émission?du?Calix?COU?Alcyne?
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Propriétés?photophysiques?dans?le?tampon?MES??????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????? ????????????? ???????? ????? ??? ??????? ???? ???? ??? ?????? ????????? ??? ????????????????????? ??? ???????? ???? ??? ?????? ?? ???? ???? ??? ???????? ??????????? ???? ???? ?????? ?????? ???????????? ??? ??????? ????? ??? ???????? ??? ?????? ?? ???? ??? ???????? ????? ??? ????????? ???? ???????????????? ????????????? ?????????? ??????? ????? ??? ?????????? ?????????? ??? ?????? ??? ??????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ???????????????
?
Figure?52?????Spectre?d’absorption?et?d’émission?normés?du?Calix?COU?Sulf.?Solvant?=?tampon?MES?50mM?;?[L]?=?5,2?µM?;?
?exc?=?330?nm?
?
Etudes?de?complexations?par?spectroscopie?d’absorption?et?de?fluorescence?stationnaire???????????????????????????????????????????????????????????????????????????????????? ???????????????????? ??? ???????????? ????????????? ????????? ????? ??????????? ????????????? ????? ?????????????????????????????????????????????
????
?
Figure?53? ? ?? ?(a)?Evolution?des?spectres?d’absorptions?du?Calix?COU?Sulf?avec? l’ajout?de?césium?Solvant?=?tampon?MES?
50mM?;?[L]?=?33?µM?;??exc?=?330?nm.?(b)?spectres?d’absorption?du?ligand?L?et?des?complexes?ML?et?M2L?reconstruits?avec?le?
logiciel?specfit.??????? ????? ??? ????????????? ??? ????????????? ??? ????? ???????? ???? ?????????? ???? ???????? ?????????????????? ??????????????????????????? ?????????? ????????? ???????? ?????? ???????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????? ???????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????? ????? ???????? ????? ??????????? ???? ??? ????????????? ??? ??????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????? ????? ??? ????? ????? ????? ????? ????????? ???? ??? ????????? ???? ??????????????????? ??????????? ???????? ????????????? ???? ????????? ??? ??????? ????????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????? ??????????? ??????????????? ??? ??????????? ????? ??????????? ????? ??? ????????????? ??? ???????? ??? ???????????????????????????????????????????????? ????????????????????????????????????????????? ??? ???????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?54?????(a)?Evolution?des?spectres?d’émissions?corrigés?du?Calix?COU?Sulf?avec?l’ajout?de?césium,?solvant?=?tampon?
MES?50mM?;?[L]?=?5,2?µM?;??exc?=?330?nm.?(b)?spectres?d’émission?du?ligand?L?et?des?complexes?ML?et?M2L?reconstruits?par?
le?logiciel?specfit.???????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????? ?? ????????????????? ??????????? ??????? ??? ???????? ?? ????????????????? ???
????
??????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
Effets?photo?induits?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ??? ?????????? ???????? ?????????? ??? ???????????? ???????????? ???? ?????????????????????? ?????? ????? ??? ????????????? ??? ?????? ???? ??????????? ??? ??? ????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?55?????Effet?de?la?complexation?du?césium?sur?les?propriétés?photophysiques?du?Calix?COU?Sulf?????????? ??????????? ?????? ???? ??????????????? ???? ??? ????????? ???? ???????????? ???????????? ?????????????? ??? ????????????? ????????? ?????? ???? ??????????????? ???? ???? ?? ??? ?????????????? ???????????????? ??????????? ?? ??? ????????????? ??? ???????? ????? ??? ??? ?????????????? ???????? ??????????????? ???? ????????? ?? ??? ?? ??? ??? ??????????? ??????????? ????? ?????????? ????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????? ???????????? ???? ????????? ????????????? ??? ????????????? ??? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
Sélectivité?de?la?complexation??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????? ??? ????? ??? ?????? ?????? ?????? ?????????????? ????????????? ???? ???? ???????????????????????????????????????????????????????? ???
????
?
Figure?56?????Intensité?de?fluorescence?à?420?nm?du?Calix?COU?Sulf?dans?un?tampon?MES?50mM?en?présence?de?césium?(55?
µM)?et?de?différents?cations?interférents.??????? ????? ??? ???????????? ??? ?????????? ???? ??? ?????????? ???? ????????????? ???? ?????????????????????? ?????? ??????? ????? ??????????? ?? ????? ??? ????????? ???????????? ???????????? ????????????? ????????????? ??? ??????????? ??? ??? ????????????? ???????? ????? ?????? ??? ?????????? ?????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?57?????Evolution?des?spectres?d’absorption?(a)?et?d’émission?corrigé?(b)?du?Calix?COU?Sulf?dans?un?tampon?MES?50?
mM??exc?=?337?nm.?
2) Etudes?en?cuve?du?Calix?COU?Sulf?dans?le?milieu?d’étude?EDF?????????????????????????????????????????????????????????????????????????????? ???????????????????? ??? ???? ??????????? ?????? ?????? ?????????? ????????????????? ??? ????????? ??????? ????? ?????????????????? ????? ???? ?????????????? ??? ???????? ??? ??????? ???? ?????????? ??????????? ???????? ???? ???????????? ??? ???????????? ?????? ???????????????? ????????????? ????? ??????? ??? ?????????? ??????????????????????? ??????? ???? ???? ??????????? ????? ???? ??????????? ???????? ??? ???? ??????????? ?????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????? ?????? ??????? ???????????? ?????????? ??? ????????? ????? ????? ??????? ??????????? ?? ??? ??????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ??????? ??? ????????????? ???? ????? ???? ??????????? ????? ??? ??????????????? ?????????????????????????????????????????????????????????????????????????
????
?????????????????????????????????????????????????????????????????????????????????????????????????? ??? ??? ??????? ?? ??????? ???? ???????????? ??? ????????????? ??????????? ??? ?????? ????????? ???????????????????????????????????????
?
Figure?58?????Augmentation?linéaire?de?la?fluorescence?à?420?nm?entre?0?et?50?mM?de?césium.?[L]?=?4,8?µM,?solvant?=?H2O,?
?exc?=?365?nm.???? ??????? ?????? ??? ?????????? ??? ????? ??? ??? ?????? ?? ???????? ???? ??????????? ???????? ????? ???????????????????????????????????????????????????????????????????????
?
Figure?59?????Détermination?de?la?limite?de?détection?en?cuve?du?Calix?COU?Sulf.?[L]?=?4,8?µM,?solvant?=?H2O,??exc?=?365?nm.??????? ????? ????? ?? ??????????? ??? ??????????????? ??? ??????? ???? ??? ???????? ??????????? ??? ????????? ???????? ??? ??????????????? ???????? ????? ??? ?????????? ?????????? ????? ???? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?60?????Gamme?de?concentrations?mesurables?par?le?Calix?COU?Sulf?
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D. Conclusions?sur?l’utilisation?du?Calix?COU?Sulf??????????????????????????? ????????????????????????????????????????????????????????????????????????? ??????? ??? ??????? ?????????? ??? ???????? ????? ??? ????? ???????????? ??? ????????? ???? ???????????????? ????????????? ??? ??????? ??? ?????????? ??? ??????? ??? ???????? ??? ?????? ???? ???????????????????????????????????????????????????????????????? ?????????????????? ????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????? ??? ?????????? ??????? ????? ???? ?????????? ????????? ????? ??? ??????? ????? ????????????????? ????? ?????????? ??? ????????? ??????????????? ???? ??? ??????????????? ??????? ??? ??????????????? ?? ??? ??????????????? ????? ?????? ????? ?????? ???????? ?? ?????????? ???? ?????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????
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III. Synthèse?et?études?photophysiques?de?nouvelles?sondes??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
A. Nouvelles?sondes?envisagées?
1) Etat? de? l’art? sur? les? entités? complexantes? à? base? de? calix[4]arène?
couronne?hydrosoluble?sélectif?du?césium????????? ??? ???????? ???? ?????????? ???? ??? ??????????????????? ?????????????????????????????? ??? ???? ????????????? ??? ????????? ??? ?????????????????????????????? ???????? ???? ?????????? ???????? ??? ????????????????????? ???????? ????? ???? ??????? ??? ????????????? ??? ??????? ??????????? ?? ??????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????? ?????????????????????????????????????????????
? ?
Calix?Alcool:?log?K?=?5,63 Calix?Acide:?log?K?=?4,78?
Figure?61?????Calix[4]arène?bis?couronne?6?portant?des?fonctions?alcool?et?acide?carboxylique????? ?????????? ???????? ??? ??????? ???????? ????? ???????????? ????? ?? ??????? ??? ???????????? ????????????????????????????????????????????????????? ?????????? ??? ???????????? ???? ?????????? ??? ????????? ??? ???? ????? ??? ????????????????? ???????????? ?????????? ???? ???????????? ???????????? ????? ??? ????? ???????????? ???? ??????? ???????????????? ????? ?????????? ???? ???? ?????????? ????????? ?????????? ??? ??????? ???? ???? ????????????????????????????? ?????? ???? ??????????? ????????????????? ??? ??????????? ??????????????? 47? ???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ?????? ????????? ???? ???????? ?????????? ??? ??????? ???? ??? ???????? ??????????? ??????????????49? ???????? ??????? ?????????? ??????? ????? ???? ????? ??????? ??? ????? ???????? ???????? ??????????????????????????????????????????????????????????????????????????????????????????49?????????????????????????????????????????????????????????????????????????????????????????????????????????
48?? ???? ?????????? ?????????? ???????? ???????? ????? ???????? ??? ??????? ??? ???????? 49? ???? ?????????????????????????????
????
?
Figure?62?????Insertion?de?groupements?alcools,?aldéhydes?et?acides?à?partir?de?calix[4]arène?bis?couronnes?6?bromé????? ???????????? ???????? ?????? ????? ???????????? ????????? ??? ????????? ???????????????????????????? ??? ??? ??????? ??? ????????????????????????????? 45? ?? ?????? ??? ???????????????? ????????? ????? ???? ??? ?????? ????? ?????? ??? ?????? ????? ???????? ??? ???????? 52? ???????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?63?????Insertion?de?groupements?alcools?et?acides?à?partir?de?calix[4]arène?bis?couronnes?6?formylé??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????
?
Figure?64?Tétraformylation?d’un?calix[4]arène?
2) Cibles?envisagées????????????? ???? ???????????????????????????????? ?????????? ???????????????? ??????????????????????????????? ??????????? ??? ????????????? ????? ???????? ????? ????????? ??????????? ??????????????????????????????????????????????????
?
Figure?65????Analogues?de?Calix?COU?Sulf?envisagé?:?Calix?COU?Alcool?et?Calix?COU?Acide??
B. Synthèses?effectuées???????????????? ???? ?????????? ???????? ???? ???? ?????? ????????? ?????????? ??????? ????? ????? ?????? ????????? ??? ???????????? ??????? ???? ?????????? ????? ?????? ????? ????? ??? ???????? ?????? ????????????????????????????????????????????????????????????????????????????????????????????????
1) Voie?1?:?Bromation???? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ?? ??????? ??? ???????????? ???????? ????? ????????? ??????? ??????????? ????? ???????? ??????????? 55? ?????? ??????? ??????????? ??? ????????????????? ???????? ???? ??????????? ????????? ???????????
????
?
Figure?66?????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix?COU?2????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????55????????????????????????????????????????????56??????????????????? ????? ???????? ??? ????????? ??? ???? ??????? ????? ???????????? ???? ????? ??????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????56??????????????????????????57??????????????
?
Figure?67?????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?Calix?COU?2?? ?? ??????????????????????????????????????????????????????????? ???????????????? ??????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????58????????????????????????????????????????????????????? ?????????????? ??????? ????? ??? ????????????? ?????? ???????? ?? ??????? ??? ??? ????????????????????59????? ???????????????????59??????????????????????????????????????????????????????????????????60????????????????????????? ????????61???????????????????????
????
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Figure?68?????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?bis?benzocouronne?6???? ????????? 61? ?????? ??? ??? ????????? ??? ?????????????????????????? ???? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ???? ?????????? ??????????? ???? ???????????? ??????????? ??????? ???? ???????? ??????????????? ???? ???? ???????????? ???????? ????? ?????????? ??? ????????? ??? ??? ????????? ???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????63???????????????????????????????????????????????????????????????????????????????????????????????? ??? ????????? ??? ?????? ??? ??????? ??? ??????????????? ????? ???????? ??? ?????????????????????????????60????????????????????????????????????? ?????? ???????? ?????? ??? ??????? ?????????????? ??? ????????? 60? ????? ???????? ??? ?????????????????? 59?? ????? ?????? ?????? ??????? ??????????? ???????? ????? ???????? ???? ??????? ??? ?????????????????? ????????? ????? ?????????? 64? ????? ??? ?????? ??? ????? ??? ???????? ??? ????????? ????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?69?????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?bis?benzocouronne?6?? ?? ????????????????????????????????????????????????????????????????????????????? ??????????????? ???????????????????????????????????????????? ??????? ???????????? ??? ?????? ????? ??? ????????? ??? ???????????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????
????
???????? ??? ?????????? ?????? ???????????? ??? ??? ??????????? ??????????? ?????????? ??? ???????????????????????? ??? ????????????? ???? ??????? ???? ???? ?????????? ???????? ???????????? ???? ??? ?????????????????????????????????????
?
Figure?70?????Rétrosynthèse?envisagée?du?Calix?COU?Alcool?par?bromation?du?Calix[4]arène?tétraglycolé??????????????????????????????????????????????? ???????????????????????????????????????????????????????? ??? ??????? ??? ??????????????? ?? ??????? ?????????? ??? ???????? ????????????? 66? ????? ???? ????????????? ???????? ????? ??? ???????? 66? ?? ???????? ???? ?????? ??? ????????? ??? ???? ????? ??????????????????? ????? ???????? ??? ?????????????????????????????????????? 65? ????? ???? ?????????????? ????? ?????????? ??? ????????? ??? ??? ??????????? ???? ?????????? ???????? ???? ???????? ????????????????? ??? ?????????? ????????? ??? ??????????? ???? ??????? ?????????? ???????? ???????? ??????????????? ????????? ?? ???? ?????????? ????? ???? ??????????? ????????????? ????? ??? ???????? ?????????????? ??? ????????? ??? ??????? ???? ??????? ????????? ??? ???????? ??????????? ???????????? 67? ?? ???????????? ????? ???? ??? ??????????? ??? ???????? ?????????? ?????? ??? ??????? ???????? ??????????????????????????????????? ???????????? ???????? ?????????????? ??????????????????????????????????????????????????? ??????????????????????????? ?????????????????????? ??????????????????????? ??? ???????????????????? ?????? ???? ???? ????? ???? ???????????? ??? ????????? ??? ??????? ?????????? ??????? ???? ??????????????????????????????????????????????????????????????????????????????67??????????????????????????????????? ??? ??? ??????? ???? ???? ??????? ?????????? ??? ???????????? ???????????55?? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?71?????Essai?de?synthèse?du?Calix?COU?Alcool?par?bromation?du?calix[4]arène?tetraglycolé?
????
?????? ???? ???????????? ???????????? ????? ???????? ????????????? ???????????? ??? ???????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????
2) Voie?2?:?Formylation??? ??????????????????????????????????? ?????? ????????? ??? ???????????? ?? ???? ????????? ??? ?????? ????? ???? ??? ???????????????????????????? ????? ???? ????????? ??? ?????????? ????? ???????? ??? ????????? ???? ????????????????? ???????? ????? ??? ??????????? ???? ????????? ???? ??? ?????????????? ??????? ???? ???????????????????????????????????????????????????????????????????????????????????????????????68????????????????????????????????????
?
Figure?72????????????????????????????????? ?? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ???? ???? ?????????? ????? ??? ??????? ????????? ?????? ??????? ??????? ?? ??????? ?? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????? ????????? ???? ????? ???? ????????? ???? ???? ??????????? ????????? ?????? ????????????????????????????????????? ????????? ???? ??????? ????????????? ?????????? ????????????????????????????? ????????? ???????????? ???????????? ???? ??????????? ????????? ?????? ??????? ???????? ??????????????? ??? ??????????? ?????????? ??? ???????????? ???? ???? ??????? ?????????? ??? ???????? ??????????????????????????????????????????????????????????????? ?????
????
?
Figure?73?????Essai?d’oxydation?de?Bayer?Williger?à?l’aide?de?mCPBA??????????????? ??? ????????? ??? ????? ?? ???? ?? ??? ?????? ??? ?????? ?????? ???????????? ????????? ?????????????? ???? ???? ???? ????? ??????? ????????? ??? ???????? ????????? ??? ???????? ???????? ????????????????????????????????????????????????????????????
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Figure?74?????Essais?d’oxydation?de?Bayer?Williger?à?l’aide?de?H2O2??????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?? ??????????????????????????????????????????? ????????21? ???????????????????? ??????????? ??? ??? ???????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????
?
Figure?75?????Synthèse?du?Calix?COU?Acide??
3) Conclusions????? ????? ?????????? ???????????? ????? ??? ???????????????? ?? ??? ????? ???????? ??????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ??? ??????????? ??? ??? ????????????? ???? ?????????? ??????????? ???? ?????????????????????????????????????????????????????????????????????????
C. Etudes?photophysiques?de?Calix?COU?Acide???????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????? ????????????????????????????????????????? ????????????????????????????? ??????????????????????????????????????????????? ??? ???????????????? ?? ???? ??????????? ????? ???? ???????????? ??? ??????? ??????? ??? ? ????? ????????????? ???????????????? ??? ???????????????? ????? ??? ??????? ????????? ?????? ????? ????????????????
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Figure?76?????Comparaison?des?spectres?d’absorption?(a)?et?d’émission?(b)?de?la?coumarine?modèle?(rose),?du?Calix?COU?
Acide?(rouge)?et?du?Calix?COU?Sulf?(bleu)???? ???????? ??????????? ??? ???????????????? ???? ???????? ??? ????? ??? ??? ??? ????? ???? ????? ???????????????????????????????????????????????????? ??????????????????????????????????????????????????????? ???? ???? ??????? ????? ??????? ???? ?????? ??? ??? ????????????????? ??????????????????????????????????????????????????????????????????????? ??????????????????????????????? ???????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????? ?????? ???????? ????? ??????? ??? ????????????? ????????????????? ?????? ???? ??? ?????????? ????? ????????????????????? ???? ??? ?????????? ????? ???????????????????? ?????????????????? ???? ??? ?????????? ????? ?????
Tableau?6? ????Comparaison?des?propriétés?spectroscopiques?de?la?coumarine?modèle,?du?Calix?COU?Sul?et?du?Calix?COU?
Acide????? ?????? ??? ??? ?? ???? ?????????? ????? ????? ???????????? ??? ??? ??? ???????? ???? ??? ??????????? ??? ??????????????????????????????????????????????????
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Figure?77????(a)?Influence?du?pH?sur?les?spectres?d’absorption?du?Calix?COU?Acide?(a)?(pH?=?7,5/9,5/10,5/?11,2/11,5/12)?
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Figure?78?????Influence?du?pH?sur?les?spectres?d’émission?(a)?et?le?rendement?quantique?(b)?du?Calix?COU?Acide???????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????? ??? ???? ??????????????????? ??????????????????????????? ??? ???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????? ???????????????????????????????????
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Figure?79?????Comparaison?des?déclins?de?fluorescence?à?pH?11?(rouge)?et?à?pH?12?(bleu)?? ? ?? ?? ? ? ? ?? ???? ???????????? ????? ????? ???? ???? ? ?? ???????????? ????? ????? ???? ???? ???? ????? ????
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Figure?81?????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Acide?avec?l’ajout?de?césium.?Solvant?=?H2O?pH?11?;?[L]?
=? 5,2? ?M,? ?exc? =? 365? nm.? (b)? Spectres? d’absorption? du? ligand? L? (noir)? et? des? complexes? ML? (rouge)? et? M2L? (jaune)?
reconstruits?à?l’aide?du?logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?Sulf?avec?l’ajout?de?césium.?????????????? ?????????? ????????? ?? ??????? ??? ????????? ???????? ????? ??????? ??? ??????????? ?????????????????????????????????????????? ????? ????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ? ??????? ??????? ???? ???????????????????? ??????????? ??????????? ????????????????????? ??????????? ??????????? ??????
Tableau?8?????Comparaison?des?constantes?de?formation?des?complexes?ML?et?M2L?du?Calix?COU?Sulf?et?Calix?COU?Acide????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ????????? ????? ??? ???????????????? ???????? ??? ??????? ????????? ???? ??????????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?82?????Evolution?des?spectres?d’émission?du?Calix?COU?Acide?(a)?et?de?l’intensité?de?fluorescence?à?432?nm?(b)?avec?
l’ajout?de?césium.?Solvant?=?H2O?pH?11?;?[L]?=?5,2??M,??exc?=?365?nm.??
?
Comparaison?de?la?limite?de?détection?en?cuve?du?Calix?COU?Sulf?et?du?Calix?COU?Acide??????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????? ????????????? ?????????????????????????????????????????????????????
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Figure?83? ??? ?Comparaison?de?la? limite?de?détection?du?césium?du?Calix?COU?Sulf?(rouge)?et?du?Calix?COU?Acide?(bleu).?
Calix?COU?Sulf?[L]?=?4,8?µM,?solvant?=?H2O,??exc?=?365?nm,??em?=?420?nm.?Calix?COU?Acide?[L]?=?5,2?µM,?solvant?=?H2O?pH?11,?
?exc?=?365?nm,??em?=?432?nm.?????????? ??? ????????????? ????????????? ??????????????????????????????? ?????????? ????????????????? ??? ???????????????? ??? ???????????????? ??? ??????? ???? ??? ???????? ??? ????? ??????????????????????? ??? ??????? ???? ??? ???????????????? ??? ??????? ????? ??? ???? ??? ????????????????? ???????????????????????????????????????????? ????????????????????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ???? ????? ?????? ??????????? ????????? ???? ??? ???? ????????? ????????? ??????? ?????????????? ?????????? ??? ????????????? ??? ????????? ??? ??????? ???? ??? ???????? ??? ????? ????????????????????????????????????
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Tableau?9? ? ?? ?Comparaison?des?propriétés?complexantes?et?des?propriétés?photophysiques?des?Calix?COU?Sulf?et?Calix?
COU?Acide?
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1) Etudes?de?complexation?du?Calix?COU?Alcyne?Sulf?dans?l’eau?
Etudes?de?complexation?par?spectroscopie?d’absorption?et?de?fluorescence?stationnaire????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????? ??? ?? ??? ??????????? ????????????? ????? ?????? ???????????? ?? ???? ???? ???????????????????????????? ?????????????????????? ???????????????????????????????????????????????????????????????
? ?
Figure?84?????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?césium.?Solvant?=?H2O;?[L]?=?
2,4? ?M,? ?exc? =? 405? nm.? (b)? Spectres? d’absorption? du? ligand? L? (noir)? et? des? complexes? ML? (rouge)? et? M2L? (jaune)?
reconstruits?à?l’aide?du?logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?césium.??????????????????? ???????????????????????????????????????????????????????? ?????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????? ??? ???????? ???????? ????? ????? ????????? ???? ???? ????? ?????? ??? ????????????? ?????????????????? ? ??????? ??????? ???? ???????????????????? ??????????? ??????????? ???????????????????????????? ??????????? ??????????? ??????
Tableau?10? ??? ?Comparaison?des?constantes?de?formation?des?complexes?ML?et?M2L?du?Calix?COU?Sulf?et?du?Calix?COU?
Alcyne?Sulf?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
0.08
0.06
0.04
0.02
0.00
A
b
so
rb
a
n
ce
440400360320 ? (nm)
30
20
10
0
? (M-
1
.c
m
-1
) 
x1
0-
3
440400360320 ? (nm)
100
80
60
40
20
0
%
 e
sp
è
ce
s
2.52.01.51.00.50.0
[Cs
+
]  (mM)
??? ??? ??? 
????
?
Figure?85?????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?445?nm?(b)?
avec?l’ajout?de?césium.?Solvant?=?H2O?;?[L]?=?2,4??M,??exc?=?405nm,??em?max?=?445?nm.?
?
Détermination?de?la?limite?de?détection?du?Calix?COU?Alcyne?Sulf?en?cuve????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?86?????Comparaison?de?la?limite?de?détection?du?césium?du?Calix?COU?Sulf?(rouge),?du?Calix?COU?Acide?(bleu)?et?du?
Calix?COU?Alcyne?Sulf?(rose).?Calix?COU?Sulf?[L]?=?4,8?µM,?solvant?=?H2O,??exc?=?365?nm,??em?=?420?nm.?Calix?COU?Acide?[L]?
=?5,2?µM,?solvant?=?H2O?pH?11,??exc?=?365?nm,??em?=?432?nm.?Calix?COU?Alcyne?Sulf?[L]?=?4,7?µM,?solvant?=?H2O,??exc?=?405?
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Tableau?11? ? ?? ?Comparaison?des?propriétés? complexantes? et?des?propriétés?photophysiques?des?Calix?COU?Sulf,?Calix?
COU?Acide?et?Calix?COU?Alcyne?Sulf.??
2) Etudes?de?complexation?du?Calix?COU?CN?Sulf?dans?l’eau??????????????????????????????????????????????????????????????????????????????????????????????? ????????????? ????? ?????? ???????????? ?? ???? ???? ??? ???????????? ????????????? ???????? ???? ??????????? ???????????????????????????????????????????????
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Figure?87?????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?CN?Sulf?avec?l’ajout?de?césium.?Solvant?=?H2O;?[L]?=?19?
?M,??exc?=?405?nm.?(b)?Spectres?d’absorption?du?ligand?L?(noir)?et?des?complexes?ML?(rouge)?et?M2L?(jaune)?reconstruits?à?
l’aide?du?logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?CN?Sulf?avec?l’ajout?de?césium.????????? ??? ??????? ????????? ?????? ???? ??????????? ??? ??? ????????????? ?????? ?????? ???????????????????????? ??? ?? ??? ???? ????????? ??????????? ???????? ????? ?????? ?? ??? ??? ??? ??? ??????? ????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?88? ? ?? ?Evolution?des?spectres?d’émission?du?Calix?COU?CN?Sulf?(a)?et?de? l’intensité?de?fluorescence?à?452?nm?(b)?
avec?l’ajout?de?césium.?Solvant?=?H2O?;?[L]?=?4,4??M,??exc?=?405nm,??em?max?=?454?nm.?
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B. Nouveau? système? de? mesure? permettant? la? mesure? en? continu? de?
concentrations?de?césium?par?fluorescence?
1) Description?du?nouveau?système?de?mesure???????????????? ??? ???? ??? ???????????????????????? ?? ???? ??? ?????????? ????????? ?? ????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ??? ?? ?????? ??? ?????? ???? ????? ?????????? ????? ?????????? ???????????? ??? ???????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????? ???? ??? ???????????? ???? ???? ???????? ??? ????????? ??? ????????? ???????? ?? ????? ???????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????
?
Figure?94?????Schéma?de?l’alimentation?du?circuit?microfluidique???? ??????? ????? ??????? ???????????? ??? ???????? ????????????????? ????? ??? ????????? ??? ??????? ????? ???????????? ???????????????????????????????????????????? ???????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ??? ???????? ??? ???????????????????????? ??? ??? ??????????? ??? ?????? ???????? ??????????? ????? ??????? ??? ????????? ???? ??????? ?????????? ???? ???????? ??? ???????? ???????? ????????????????????????????????????????????????????????? ??????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????? ??? ?????????? ????? ????????? ?????? ????? ??? ??????? ????????????? ????????? ??? ????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????? ??????????? ??? ???????? ??? ????? ??? ??? ??????? ???? ????? ??? ????????????????? ??? ????????? ??? ?????? ??? ??? ???????? ??? ?????? ??? ??????? ????????? ???? ??????? ???? ?????????????????? ???????? ???? ?????????????????????? ????????????? ????? ?????????????????????????????????
?????
?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ??????????? ??? ??? ?????????????? ??????????? ?? ??? ?????????????? ???????? ??? ???? ??????????????? ????? ??? ???????? ?????? ??????????? ?? ??? ????????? ???? ?????????? ??? ??????? ????? ??????????????? ??? ???????? ?????????????? ????? ????? ??? ??????? ?????? ??? ????????? ??? ?????? ??????????????? ?????????????????? ????????????????????????????????????????????????? ????????????????????????????? ??? ????? ?????????? ????? ?????? ????? ????????? ???????? ????????????? ??? ?????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?95?????Schéma?du?nouveau?système?de?mesure????? ????????? ????????? ??????????? ????????????? ??? ??? ??????? ??? ??? ????????????? ???? ?????? ??????????????? ????? ???????????? ??? ????????? ??? ??? ???????? ?????? ??? ???? ??? ??? ?????? ????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????????????? ???????????? ??? ???????????????????????????????????????????? ??? ??? ???????? ????? ??? ??????? ???? ???????? ???????? ?????????? ???? ???? ?? ???? ??? ????????????????? ????????????????? ????? ????? ?????? ????? ??? ??????? ???? ??????????? ????? ???????? ??????????? ??? ??? ???? ?? ???? ???? ?????? ????? ?????? ??????? ??????? ??????? ??????? ???? ??????? ?? ?????????????? ?????? ??????? ??????? ????????????? ???? ????????? ????? ????????????????????? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????? ?????????? ??? ????????? ????????????? ??? ?????????????????? ???????????????????????????? ?????????? ?? ????????? ??????? ???? ???? ?????????? ???????? ????? ??? ???????? ???????? ????? ???
?????
?????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????? ????????? ??? ????????????????? ??????????????????? ?????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????? ?????? ??? ????????? ??????????? ???????? ??????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ??????? ???? ???????? ??????? ??????? ?? ???? ???????????? ?????? ??????? ??????? ????????? ?????????????? ??? ????? ????????????????????? ??? ??????? ??????????? ??? ???? ????????? ?????? ??? ?????? ???????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????? ??? ?????????? ??? ???????????? ???? ??????? ???????? ???? ?????? ???? ???????? ????? ?????????????????????????????????????????????????
Figure?96????Photographie?de?l’intérieur?du?montage?final????????????????? ??????????? ??? ??????????????? ??? ??? ????? ??? ?????????? ??? ??? ??? ??????? ???????????????????????????????????? ??????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?????
?
Figure?97?????Montage?final?fermé,?avec?l’ordinateur?pilotant?son?fonctionnement?????? ????? ????????? ??????????? ??? ???????? ??? ???????? ?????????? ??????? ??? ???? ??????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????? ?????????????? ????? ??? ??????? ??????? ??? ???????????? ??? ??? ????????????????????? ????????????? ??? ??????? ????????? ??????????? ????? ?????????? ??? ??????? ??? ??????? ????????? ??? ???????????????????????? ??? ????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????
?
Figure?98?????Profil?des?signaux?obtenus?lors?de?l’injection?de?solution?de?sondes.?1)?temps?de?latence,?2)?temps?de?montée,?
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4) Sondes?à?bases?d’éthers?couronnes?modifiés??????????????? ???? ??????? ????????????? ?????????????? ??????? ???? ??? ?????? ??? ??????????????????? ????? ????? ???????????????????? ???????? ????? ???? ??????? ???????????? ???? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????? ??? ????????? ??????? ?????? ??????? ????????????? ??????? ??? ?????????? ?????????? ????????????????? ??? ?????????? ????????? ?????? ?? ??? ????????????????? ????????? ?? ???? ???????? ?????????????? ??? ???????????? ?? ????????????? ??????????? ??????????????? ??????? ??? ????????????????????????? ??????? ???? ??????? ????? ???? ???????????? ????? ??? ?????????? ?????????? ????? ?????????????????? ??? ???? ?????????? ????????????83? ????? ???? ??????????? ??????????????? ????? ???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?130?????Sondes?moléculaires?fluorescentes?à?base?d’éther?de?couronne?fonctionnalisé?????? ???? ?????????? ?????? ?????????? ???????????? ????? ??? ??????????? ??????????????? ?????????????????????? ???????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ??????? ?????????????????? ???????????????????????????????????????????? ??????????????????????????????????????????????????????????????
5) Sondes?à?base?de?Calix[4]arène?couronne????? ?????? ???????? ??? ????????? ???????? ??? ??????? ??????????? ??? ????????????? ???? ?? ???? ???????????? ??????????? ???? ????????????????????????? ???? ?????????? ????? ???????????? ????? ???????????????????? ??????????????????? ???????????? ????????????????????????????????????????????? ????????????????? ??? ??????????? ???? ?????????? ?????????? ???? ???????? ????????????? ??? ?????? ????????????????????????????????????? ???????????????????? ????????????????????????????????? ??? ??????????????????????? ??????? ????????????? ???? ???????????? ??? ?????????????? ????? ??? ???? ??? ??????????? ??????????????????????????????????????84?????? ?????????????????????????????????????????????????????? ???? ?????? ???????????? ???? ???????? ??? ??????? ????? ???? ????????? ???????????? ?????????????????? ??????????? ?????? ????? ???? ??? ??????? ??? ???????? ????????? ????????? ? ????? ?????? ???? ???????????????? ????????????? ?????? ???? ??? ???????????? ??? ?????? ???????? ??? ?????? ???? ??????? ???? ??????????????????????????????????????????????????????????????????????????????????????????? ??????????? ??????????? ?????? ???? ??? ????????????? ????????????? ??????? ??? ????????????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????86??????????????????????????????????????????????????????????????????????? ???????? ????????? ??????? ??? ????????????? ??? ??????????? ??? ???? ?????????? ???????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????85????????????????????????????????????????????????????????????? ??? ?????? ????????? ???????? ???????????? ?????????? ?????????? ?????????? ??? ?????????????? ?????????? ??????? ??? ??????????????????? ??? ???????? ?????????? ????? ???????? ???? ???????? ???????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????87??????????????????????????????????????????????????????????????? ?? ???? ?????????? ???? ????? ???????????? ?????? ????????? ???????? ?????? ???????????
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Figure?131?????Calix[4]arène?couronnes?5?et?calix[4]arène?azacouronnes?5?sélectif?du?potassium??
6) Conclusions?sur?les?différentes?sondes?du?potassium?existantes??????? ??????????????????????????????????? ????????????????????????? ????????????????????????? ???????????????????? ????? ???? ????? ????????? ?????? ??????? ??????????? ??? ?????????? ?????????? ?????????????????? ?????????? ???????????????? ????? ???? ?????? ???????????? ??????????? ??? ????? ???? ????????? ?????? ????? ??????????? ??????????????? ???? ???? ????????? ???? ??? ????????????? ??? ???????? ??????????????? ??? ???????? ????????? ??????? ????????????? ??? ?????? ????? ?????????? ?????????????????????? ??? ??????? ????????? ????? ??????????? ????? ????????? ??? ?????????? ??? ????? ??? ????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????? ?????? ???? ??????????? ????? ?????????????? ??? ??????????? ?????? ?????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????? ??? ???????????? ?????????????? ??? ??????? ??????? ?????? ????? ??????????????? ???????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????? ??? ??????? ???? ??????? ??????? ??? ?????? ?????????? ??? ????? ????? ?????????????????????? ??????? ????? ???? ????????? ??? ??????????? ??? ???? ?????? ??????? ??? ??????? ???????????? ??????????? ??? ????????? ???? ???????????? ??????????? ???????? ???? ??? ??????????? ?????????????????????????????????? ????????????????????????
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II. Sondes?fluorescentes?à?base?de?Calix[4]arène?bis?aza?
couronne?5???? ????????????????? ???? ??? ????????????????????????????????? ???????? ????? ???????? ?? ????????????????? ???????? ?????? ?????? ????????? ????????????? ???????????? ??? ???????????????? ?? ???? ?????????????????????????????????????????????????? ????????????????????????????????????????????????????????? ???????????? ????? ??? ?????????? ????? ??? ?????? ?????? ??? ???????????????? ??? ?????? ?????????????????? ?????????????????? ??? ????????? ??? ???? ??????????? ??????????????? ??? ????????????????????????????????????????????????????????????????????????
A. Rappel?de? la? synthèse?et?des?propriétés?photophysiques?du?Calix?Aza?
Bodipy?
1) Synthèse?du?Calix?Aza?Bodipy????????????????? ???? ??? ??? ????????? ???? ??? ??????????????????? ???????? ????? ???? ??????? ???????????????? ???? ???????? ??? ???? ??? ?????????? ??? ????????? ??? ??????????????????? ??????? ???? ??????????????? ??? ?????????? ??????????? 88?? ???????? ???? ??????????? ??? ??? ????????? ??? ????????? ?????????????????????89??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????? 90? ?? ???? ???????? ????? ???? ??? ??????????? ????? ???????????? ??? ??????????????? ???? ???????? ???? ???????? ???? ??? ?????????????? ??? ????????? ??? ?????? ??? ??????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ?? ???? ?????? ????? ??????? ??????????? ??? ????????? ??? ????????? ?? ???? ?????????? ???? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????90???????????????????????????????????????
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Figure?132?????Synthèse?du?Calix?Aza?Aldéhyde??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????? ?? ??????????????????????????????????????????????????????? ??? ?????? ????? ?????????????????????????????????????????????????????
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Figure?133?????Synthèse?du?Calix?Aza?Bodipy????? ??????????? ??????????????? ??? ????????????? ??? ????????????????? ???? ???????? ???? ??????????????????????????????????????????????
2) Propriétés?photophysiques?du?Calix?Aza?Bodipy???? ???????? ????????????? ??? ???????????? ??? ???????? ?????? ?????? ???????? ???????? ????? ???? ??????????? ?????????????????? ??????????? ??????????????????????????????? ???????????????? ??????????????? ??? ????????? ??? ????????? ????? ??? ???????? ???? ???? ??????????? ???????? ????? ???? ????? ????????????????? ???????? ??? ???????? ??? ????????? ?? ??????????????? ???????? ?????? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????? ??????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????
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Figure?134? ? ?? ? Spectres?d’absorption? et?d’émission?du?Calix?Aza?Bodipy?dans?différents? solvants.? (A)?hexane,? (B)?1,4?
dioxane,?(C)THF,?(D)?CH2Cl2,?(E)?CH3CN,?(F)?EtOH????? ??????????? ??? ???????? ??????????? ??? ???????????? ??????? ?????????? ??? ??? ??????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ????????? ??? ???????? ?????????? ??? ????????????? ???????? ?????????? ??? ???? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ????? ??????? ?????????? ???????? ??? ???? ?????????? ???????? ???????? ????????????? ???????????????????????????????????????????????????
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Solvant? ?abs? ?em?(LE)? ?em?(CT)? ?CT/?LE? ?F?
Hexane? 498? 509? —? 0? 0.28?
Dioxane? 499? 512? 596? 3,98? 0,052?
CHCl3? 502? 514? 609? 2,28? 0,043?
THF? 499? 512? 658? 5,34? 0,019?
CH2Cl2? 500? 513? 672? 3,03? 0,014?
MeCN? 496? 509? ?? 0? 0,003?
EtOH? 498? 512? ?? 0? 0,006?
MeOH? 498? 509? ?? 0? 0,008?
Tableau?16?????Propriétés?photophysiques?du?Calix?Aza?Bodipy?dans?différents?solvants?????????????????????????????????????????????????????????????????????????????????????????????????? ?????????? ?????????? ?? ??????? ???????? ????????????? ????? ??????? ?????????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
3) Effets?de?la?protonation?et?de?la?complexation???? ??????????? ???????? ??? ???????????? ??? ???????? ????????? ???? ????? ?????? ??????????? ??? ???????????????? ????? ???????????? ???? ?????????? ?????? ?????? ??????????? ??? ??????????????????????????????????????????????????????????????? ??????????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????? ??? ??????? ??? ???????? ???????? ?????? ???? ?????????? ??? ?????????? ??? ???????????????????????? ????? ?????? ???????? ??? ??? ??????? ????????? ??? ?????????????? ??? ??? ?????????? ??????????????? ??? ??? ????????????? ??? ??????? ???????? ??? ???????? ????????????? ??? ????????? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ?????????? ?????? ???????????? ????? ??? ?????????? ??? ??????? ?????? ??? ???? ?????????????????????????????????????????????????????????????????
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Figure?135? ? ?? ?La?complexation?du?potassium?entraîne?une?déstabilisation?de? l’état?CT,?augmentant? la?probabilité?de?
désexcitation?à?partir?de?l’état?LE.??????? ???? ??????????? ???????? ???????? ??? ?????????? ?? ??????? ???? ??????? ??????????????? ???? ??????????????????????????????????????????????????????? ??????????????????????????????????????????
?????
???????? ???????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????? ????????????????? ??????????????? ????????????????????????????????????????????????????????
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Figure?136?????Evolution?des?spectres?d’absorption?(a)?et?d’émission?(b)?du?Calix?Aza?Bodipy?avec?l’ajout?de?potassium.?[L]?
=?0,7?µM,??exc?=?475?nm,?Solvant?=?EtOH.?(c)?Spectre?d’émission?du?ligand?L?seul,?et?des?complexes?ML?et?M2L?reconstruits?à?
l’aide?du?logiciel?specfit?????? ???? ?????? ????????? ??? ????? ???? ???????? ????? ??????? ???? ??????? ??? ????????????? ????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????? ?????????????????
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Figure?137?????Evolution?de?l’Intensité?de?la?fluorescence?du?Calix?Aza?Bodipy?avec?l’ajout?de?potassium?dans?un?mélange?
eau?méthanol?(1/3).?[L]?=?0,?µM,??exc?=?475?nm,??em?=?515?nm.?Concentration?Na+/K+?ajoutées?(mM):?(a)?0/0;?(b)?44/0;?(c)?
44/0.52;?(d)?44/1.05;?(e)?44/1.57;?(f)?44/2.1;?(g)?44/2.62;?(h)?44/3.15;?(i)?44/3.67;?(j)?44/4.2;?(k)?44/4.72.??
4) Conclusions?sur?le?Calix?Aza?Bodipy???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????? ???????????? ??????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????? ???????????????????????????????????????????? ??????? ?????? ?????????????? ?????????????? ????????????????? ?????? ????? ?????? ???????????????????????????????????????????????????????????????????????????????????????????????????
??? ??? ??? 
?????
?? ????? ???? ????????? ??? ??????????????? ????? ??????? ?????????? ??? ?????????????????????? ???????????????????? ???????? ?????? ??? ?????????????? ?????????? ?????? ???? ???? ????? ?????? ??? ?????????????????????????????????????????????????????????? ???????????????????????????
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Figure?138?????Modification?du?calix?Aza?Bodipy?envisagée.??
B. Calix?Aza?Bodipy?Sulf?
1) Rétrosynthèse?envisagée?????? ??? ????????? ??? ??????????????? ??????? ??? ?????????????????????????????? ???? ????????? ????????????????? ?? ???? ?????????? ???????? ?????? ??? ??????? ??? ????????? ????????????? ???????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????? ????? ????????? ???? ????????? ????? ????????????? ??? ??? ???????????? ??? ????????????????????? ???????????? ???????????? ????? ????????? ????? ?? ???????? ??? ???????? ????????? ??? ???? ????????????? ???????????? ?????????????????????????????????????????????????????????????????????????????? ?????? ??????? ??? ????????? ????? ?????? ??? ????? ??? ????????? ???????????? ??? ?????????????????????????91??????????????92????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????
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Calix-Aza-krypto-BODIPY-Sulf Calix-Aza-krypto-BODIPY ?
Figure?139?????Rétrosytnhèse?envisagée?du?Calix?Aza?krypto?Bodipy?Sulf???????????????????????????????????????????????????????????????????????????????????????,?????????????????????? ?????????? ??? ?. En effet, l’acide ???????????????????? ??????? ???????????? ??????????????? ??????????? ???? ???? ??????? ??? ????????? ? (??????? ???). Le krypto-bodipy a aussi 
l’avantage d’avoir ses spectres d’absorption et d’émission déplacés d’une vingtaine de nanomètres 
vers les plus hautes longueurs d’ondes.?
?
Figure?140?????Insertion?de?groupements?sulfonates?en???en?présence?d’acide?chlorosulfonique196????????????????????????????????????????????91?????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????? ????? ???? ???????? ??? ??????? ???????? ??????????? ??????? ????? ??? ???????? ??????? ????? ????????????? ???? ??????? ?????????? ???? ???????????? ????? ??? ??????? ??????? ??? ???????????? ?? ?????????????????????????????????????????????????????????????????????????????p???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ???????? ?? ???? ???????? ????? ???????? ??? ???????? ??? 91?? ?????? ????????????? ?? ?????????????? ??? ????????? ??????????? ??? ??????? ??????? ??? ???????? ????? ??? ???????????????????????????????????????? ?????????
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Figure?141?????Synthèse?décrite?du?Calix[4]?bis?aza?couronne?5??91?198?
?????
????????????????????????????????????????????????? ???????????????????????????? ???????????????????????? ???????????? ???????? ?????? ????? ??????? ???? ???????????? ????? ?????? ???????? ?????????? ???
p???????????????????? ???? ??? ????????????????????????? ????????????? ??? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ?????????? ??? ?????? ????? ?????? ??? ????????? ??? ??????????? ??? ??? ??????? ??????????????????????????? ?????? ?????? ???????????? ???? ??? p????????????????????? ????? ??????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????
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Figure?142?????Synthèse?envisagée?du?Calix[4]?bis?aza?couronne?5??91?????? ?????? ??? ????????? ????? ???????? ??? ?????????????????????? ???? ???? ???????????? ??? ????? ?? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????
2) Première?voie?de?synthèse??????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????100??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????101??????????????????????????????????????????????????????????????????????????????????????????????????????
101? ??????? ????????? ??? ?????????? ?????? ??????? ???????????????? ??????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ?????????????????????? ???? ??? ????????? 102? ?? ???????? ???? ???????? ??? ????????? ???????????????????????????????????????? ?????????????? ????????103?????????????????????????
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Figure?143?????Essai?de?déprotection?du?groupement?nosyle???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????91????????????????????????????????
97????????????????????????????????????????????????????????????? ????????????????????????????????
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?????? ??????? ?????? ??? ??????? ??? ???????????????? ??? ???????? ????????????? ??? ????????????? ????????????????????????????????????????????????????????????????????????????????
?
Figure?144?????Synthèse?du?calix[4]arène?tétraglycolé?97?????????????????????????97???????????????????????????98??????????????????????????????????????????????????? ??? ?????????? ???? ?????? ??????????? ???? ????? ??? ????? ??????????? ??? ?????????????????????? ?????????? ??? ??????? ??? ????????? ??? ??????????????? ????? ??? ?????????????????? ????? ??????????? ?????????? ?? ??? ????? ??????? ??? ??????????? ??? ????????? ????? ??? ???? ??? ??? ??????????? ?????????????????????????????????????????????????????????????98?????????????????????????????????????????????????????????????????????
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Figure?145?????Synthèse?du?calix[4]arène?tétraglycolé?tétratosylé?98????? ??????? ?????????? ???? ???????? ???? ??????? ?? ??????? ??? ???????? ???????????? 98? ??? ??????????????????????????? ??? ????????? ????????? ????? ???????? ?????? ???? ?? ??????? ??? ?????????????????99???????????????????????????????????????????????????????????????????
?
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?????????????? ???? ???????????? ???????? ???????? ????????? ???? ????????? ????????????? ?? ?????????????? ????? ??? ?????? ??? ??????????? ??? ???? ??? ??? ?????? ???? ???? ????? ??? ???? ?? ????????? ??????????? ?? ?????? ????? ???? ??????????? ????? ?????? ???? ???? ???????? ?????? ????????? ?????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????
?
Figure?147?????Déprotection?du?groupement?nosyle??????????????????????????????????????? ??????????????????????????????????????????103?????????????????????104??????????????????????????????????????????????????????????????????????????????????? ????????? ????? ?????? ????????? ??? ????? ??????????????????? ??? ??????? ?????????? ??????? ?????????????????????????????????????????????????????????????????????????????????
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Figure?148?????Essai?de?couplage?entre?un?composé?modèle?et?un?bodipy?bromé????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ??? ??? ???? ???????????? ??? ????????????? ??? ???????????????????????????? 91?? ??????????? ???????? ????????? ???? ???? ????????? ????????? ?? ??????? ??? ???????????????????? ??? ?????????????????????????? ??????? ?????? ??? ????? ?????????? ???? ??? ?????? ???????????? ????? ????????? ??? ??? ??????? ??????? ?????? ??? ??????? ?????????? ?? ???????? ??? ??????? ?????? ?? ??? ?????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?150?(a)?????Principe?de?la?détection?du?Al(OH)3?par?le?Calix?Aza?Dans?Sulf?(b)?Evolution?de?la?fluorescence?suite?à?
l’ajout?d’aluminium????????????? ??? ?????? ??????? ??? ???????????????????????????? ??? ??? ??????????? ??? ??????????????????? ???????? ????? ?????? ??? ???????????? ????? ?????? ???????? ????????? ??? ??????????????? ????????????????????????????????????????????????????????????
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Figure? 152? ? ?? ? (a)? Spectre? d’absorption? (bleu)? et? d’émission? (rouge)? du? Calix?Aza?Bodipy.? Evolution? des? spectres?
d’émission?(b)?et?de?l’intensité?de?la?fluorescence?à?535?nm?(c)?avec?l’ajout?de?potassium.Solvant?=?CH3CN,?[L]?=?1,6?µM,??exc?
=?522?nm.? ? ????? ?? ???? ????? ?? ???? ????????????? ??????????????????? ??? ??? ??????? ?????????????????????????????? ??? ??? ??????? ??????
Tableau?17?????Comparaison?des?propriétés?spectrales?du?calix?Aza?Bodipy?et?du?Calix?Aza?krypto?Bodipy??
4) Synthèse?et?étude?du?Calix?Aza?krypto?Bodipy?Sulf??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????????????????????? ????? ??? ???????????????? ?? ?? ?????? ?????? ?????? ??????? ??
1.0
0.8
0.6
0.4
0.2
A
bs
or
ba
nc
e
600560520480 ?  (nm)
1.0
0.8
0.6
0.4
0.2
I F   (a.u
.)
500
400
300
200
100
I  F
  
(a
.u
.)
700650600550 ? (nm)
4.0
3.0
2.0
1.0
I  F
0
 /
 I
F
20151050
[K
+
] (mM)
??? ??? ??? 
?????
???????????? ?????????? ??? ????????? ?? ???? ????????? ???? ?????? ??????? ????????????? ??? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????? ????? ??????????? ??? ???????????? ???? ??????????? ??? ????? ??? ???????????????????? ???? ??? ????????? ??? ????????????? ?? ????? ??? ?????? ??? ???????? ????? ??????? ??????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????? ??????????????????????????????????????????????????? ?????????????????????????? ??????????????????? ????????????????? ??????????????????????????? ????? ????????? ????? ???????????????? ????????? ??????????? ?????????? ?????????????? ??????????????????????????????????????????????????????? ????????????????????????????????????? ???????????????????????????????????????????????????????????????? ???????????????????????????????????????? ?????? ??? ????????? ??? ?????????????????? ??????? ????????? ??? ???????? ????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????
?
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Figure?155?????Evolution?des?spectres?d’absorption?(a),?d’émission?(b)?et?de?l’intensité?de?la?fluorescence?à?536?nm?(c)?du?
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Figure?156? ? ?? ?La?complexation?du?potassium?entraîne?une?déstabilisation?de? l’état?CT,?augmentant? la?probabilité?de?
désexcitation?à?partir?de?l’état?LE.?
?
Figure?157? ? ?? ?La? complexation?du?potassium?entraîne?une? stabilisation? supplémentaire?de? l’état?CT,?empêchant?une?
exaltation?de?fluorescence?à?la?suite?de?la?complexation?du?potassium.??
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Figure?158?????Remplacement?envisagé?du?Calix?Aza?krypto?Bodipy?Sulf?par?le?Calix?COU?Sulf??
?????
III. Sondes?fluorescentes?à?base?de?Calix[4]arène?bis?couronne?6?
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Figure?159? ? ?? ?(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Sulf?en?présence?de?concentrations?croissantes?de?
potassium? Solvant? =? H2O,? [L]? =? 3,2? ?M,? ?exc? =? 365? nm.? (b)? Spectres? d’absorption? du? ligand? L? et? du? complexe? ML?
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Figure?160?????Evolution?des?spectres?d’émission?du?Calix?COU?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?420?nm?entre?0?et?
100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O?[L]?=?3,2??M,??exc?=?365?nm,??em?max?=?420?nm.????? ???????? ??????? ????? ??????? ???? ??? ??????????????? ??? ?????? ????????????? ????? ??? ??????????????????? ????????????????????????????????????????????????????????????????????????????? ????????????????
2) Etudes? de? complexation? de? Calix?COU?Sulf? dans? des? conditions?
proches?des?conditions?physiologiques???? ??????? ??????? ?? ???????? ???? ????????? ????? ???? ??????????? ???????? ???? ?????????????????????????? ??? ????????? ??? ???????? ???????????????? ????????????? ???????????????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ???????????????? ??? ????????? ????????? ??????????? ??? ?????????? ?? ????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????? ???????????? ????????????????????????????????????????????? ?????????????????????????????????????????????
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Figure?161? ? ?? ?(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Sulf?en?présence?de?concentrations?croissantes?de?
potassium.?Solvant?=?H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?mM?;?[Gluose]?=?11mM?;?[L]?=?3.2??M???exc?=?
365?nm.?(b)?Spectres?d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?logiciel?specfit.?(c)?Diagramme?
de?spéciation?du?Calix?COU?Sulf?avec?l’ajout?de?potassium.??????????????????? ??? ?????????????????? ??????????????????????????? ?????? ???????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????? ???????????????????????????????????????????????????? ???????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?162?????Evolution?des?spectres?d’émission?du?Calix?COU?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?420?nm?entre?0?et?
100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?mM?;?
[Gluose]?=?11mM?;?[L]?=?3,2??M,??exc?=?365?nm,??em?max?=?420?nm.??
3) Conclusions?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ????????????????????????? ??? ?????? ??????? ??? ???? ???????? ??? ??????? ??? ??? ?????????????????? ??? ???? ?????? ???? ??????????? ????? ???? ????????????? ??? ??????? ??????????? ??? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ?????? ?? ???? ?????????? ??? ???????????? ???? ??? ????????????????????????????? ???????????????????????????????????????????????????????????????????
?
Figure?163?????Remplacement?du?Calix[4]arène?bis?aza?couronne?5?par?un?Calix[4]arène?bis?couronne?6??
B. Insertion?de?nouveaux?fluorophores?par?condensation?de?Knoevenagel?
1) Rétrosynthèse?envisagée??????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????????? ??? ??? ???????????? ???????? ????? ???????????? ??????? ??? ????? ????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????? ????????????? ?????????????????
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Figure? 166? ? ?? ? (a)? Fonctionnement? de? la? sonde? moléculaire? fluorescente? du? potassium.? Evolution? des? spectres? de?
fluorescence?(b)?et?de?la?fluorescence?à?561?nm?(c)?avec?ajout?croissant?de?potassium.?Solvant?=?tampon?HEPES?pH?=?7,2?
?exc?=?561?nm?
??? ??? ??? 
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Figure? 168? ? ?? ? (a).? Fluoroionophore? du? potassium? associant? un? Triazacryptand? et? Bodipy.? ? Evolution? des? spectres?
d’émission?(b)?et?d’absorption?(c)?de?la?molécule?avec?l’ajout?croissant?de?potassium.?Solvant?=?tampon?HEPES?(pH?=?7)/?
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Figure?169?????Molécules?envisagées?
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Figure?170?????Synthèse?du?Calix?Aldéhyde?
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Figure?172?????Synthèse?du?Calix?TCF?
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Figure?173?????Essais?de?sulfonation?du?Calix?TCF??? ?? ???????????????????????????????????????????????????????
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Figure?174?????Spectres?d’absorption?(bleu)?et?d’émission?(rouge)?du?Calix?TCF??dans?l’acétonitrile??
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Figure?175? ? ?? ?Evolution?des? spectres?d’absorption? (a)? et?de? l’absorbance?à?430?nm?du?Calix?TCF? en?présence?d’une?
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Figure?176?????Evolution?des?spectres?d’émission?corrigés?(a)?et?de?l’intensité?de?la?fluorescence?à?575?nm?(b)?du?Calix?TCF?
en?présence?d’une?concentration?croissante?de?potassium.?Solvant?=?CH3CN?;?[Calix?TCF]?=?1,5??M;???exc?=??430?nm;??em?max?=?
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Figure?177?????Evolution?des?spectres?d’absorption?(a),?d’émission?(b)?et?de?l’intensité?de?la?fluorescence?à?580?nm?(c)?du?
Calix?TCF?en?présence?d’une?concentration?croissante?de?K+?et?en?présence?de?150?mM?de?Na+.?Solvant?=?CH3CN?[Calix?
TCF]?=?1,5??M???exc?=?450?nm??em?max?=?580?nm.??? ?????????????????????????????????????????????????????????????? ???? ??? ?????????? ??? ??????????????? ?????? ???? ??? ????? ???????????? ???? ?????????????????????????? ??? ??? ??????? ?????? ??????? ????? ??? ???????? ??? ???????????? ???? ?????????? ????????????? ????? ?????? ???????? ?????? ???? ???????????????? ??? ????????? ????? ????? ???????? ????? ????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????? ??????????????????? ?????????????????????????????????????? ??????????????????????????????????????????? ???????????????????????????????????????????????????
Figure?178?????Spectres?d’absorption?(bleu)?et?de?d’émission?(rouge)?du?composé?dans?l’eau??abs?max?=?442?nm??em?max?=?580?
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Figure?179?????Evolution?des?spectres?d’absorption?(a)?d’émission?(b)?et?de?l’intensité?de?la?fluorescence?à?580?nm?(c)?du?
Calix?TCF?Sulf?en?présence?d’une?concentration?croissante?de?potassium.?Solvant?=?tampon?MES?5? .10?2?M??exc?=?485?nm?
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Figure?182?????Spectres?d’absorption?(bleu)?et?d’émission?(rouge)?du?Calix?Ind?dans?l’acétonitrile?
?abs? ?? ????????
?em? ?? ????????? ????????? ????????
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Figure?184?????Evolution?des?spectres?d’absorption?du?Calix?Ind??en?présence?de?concentrations?croissantes?de?potassium.?
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Figure?252?????Couplage?de?Sonogashira?effectué?sur?la?coumarine?
molécule Temps?de?
réaction?
R
COU?Alcyne ??? ???
COU?Aniline ?????? ???
COU?Benzonitrile ???? ???
COU?Py? ???? ???
Tableau?22?????Temps?de?réaction?nécessaire?et?rendement?obtenu?pour?les?couplages?de?Sonogashira?
?????
???COU?Aniline??????????????????????????????COU?Anilinium????????????????????????????????????????????????????????????????????????
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Figure?253???????????????????????????????
COU?Benz????????????? ????? ?????????????? ?? ??????? ??? ??? ?????????? ?????? ?? ???? ?????????? ????? ?????????????????????? ??? ???????? ??? ????????? ?? ???? ???????? ????? ????? ??? ?????????? ??? ?????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ?????????? ??? ??????????? ??????????? ????????????? ??? ???????? ?? ??? ????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?254?????Insertion?d’un?benzothiale?en?position?3?
COU?CF3????? ?????????????????????? ????? ????????????? ????????? ???? ????????????? ??? ???????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????? ????????183???? ????????? ???????? ?????????????????? ?????? ???? ??????? ????????? ??? ???????????????????????????????????
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Figure?255?????Essai?de?synthèse?de?la?4?trifluorométhylcoumarine???? ????????? ?? ?????????? ?????????????? ??? ??????????? ????? ??????? ????????? ??? ????????? ??? ????????????????????????????? ????????????????????????????????????????184????????????????????????????????????????? ?? ???? ???????? ????????? ?????? ???? ????? ?? ???????????? ????????? ??? ????????????? ????????????? ???????????185? ???????????????????????????????????????????????????????????????????????????? ??????? ???????????? ???????? ????????? ??? ????????????? ?? ??????? ??????????? ?????????????????? ??? ????????? ??? ?????? ??? ??????? ??? ???????????????? ?????? ????? ?????? ??? ??????? ?????????????????????????????COU?CF3?????????????????????????????????????
?????
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Figure?256?????Synthèse?de?la?4?trifluorométhylcoumarine?????? ??? ???? ????????????? ???? ???????????? ?????????? ??? ????????? ?? ???? ???? ?????????? ??????????????????? ??????????? ??? COU?CF3? ?? ?????? ???? ??????? ???????? ?????? ??????? ??????????? ??????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ????????????? ?????? ??? ???? ???? ?????????? ??????? ?? ???????? ???? ?????????????????? ??? ????????? ??? ??? ??????????? ??? ????????????? ??? ???????? ?? ??????? ??? ???????????????????????????????????????? ??? ???? ????? ?? ??????? ????????????? ???? ???????????? ?????????? ???? ???????????????????????
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Figure?257?????Essai?d’iodation?de?4?trifluorométhylcoumarine?
COU?CN????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ??????? ?? ??????? ?????? ?????????? ??????? ??? ????????? ??? ????? ????? ??? ???? ?? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ??? ???? ?? ??????? ?????????? ??? ?????????? ?????????? ????? ??????????? ???????? ????????????????????????????
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Figure?258?????Synthèse?de?la?4?méthyl?3?cyanocoumarine????? ??????????? ??????????????? ??? ??? ?????????? ??? ???? ?? ?????????? ???????? ???? ???????? ??????????????????????????????????? ?? ??????? ???? ??????????? ??????????????? ???? ?? ?????????????????????????????????????????????????????? ?????????????????????????????? ?????????? ???????????? ???? ????????????????????????????????????????????????????COU?CF3????COU?CN?????????????????????????
?????
??????????????????????????????????????????????????????????????COU????????????????????????????????? ???? ??????????? ??????? ???? ?????????? ??? ?????????? ???? ???? ?????????? ?????? ?????? ??? ?? ????????????? ??????COU???????????????????????????
Propriétés?photophysiques?de?COU?CF3?et?COU?CN???? ???????? ????????????? ??? ??? ?????????? ??????? COU? ???? ?? ???? ??? ??? ???? ??????????????????? ?? ???? ???? ??? ????????????? ??? ??????????? ???????? ??? ????????? ?? ???? ????????????????????????????????COU?CF3?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ???? ??????????? ????? ??? ??????????? ?????????????????? ???????????? ??? ????????????????? ??? ????????? ??? COU?CN? ????????? ???? ??? ???????????? ???? ????????? ????????????? ??????????????????????????????????????????????
Figure?259? ? ?? ? Spectres?d’absorption? (a)? et?d’émission? (b)?de?COU? (violet)?COU?CF3? (bleu)? et?COU?CN? (rouge)?dans?
l’acétonitrile?? ? ?????? ???????? ? ??? ?? ????? ???????? ??
COU? ???? ??? ?? ?????
COU?CF3? ?????????? ????????? ??? ?????
COU?CN? ?????????? ????????? ?? ??
Tableau?23????Déplacements?spectraux?des?coumarines?
Propriétés?photophysiques?des?coumarines?à?conjugaison?étendues???????????????????????????????????????????????COU?Benz?????????????????????????????? ????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????? ??? ??? ??? ??????????? ????????????????? ??? ???????????? ??? ???????? ???????????? ?????????????????????????????????????????????COU?Alcyne?????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????COU?Anilinium???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????COU?Py????????? ???? ????? ????????? ??????? ??? ????????????? ??? ??????????? ???????? ???? ??? ???????????
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Figure?260?????Spectres?d’absorption?(a)?et?d’émission?(b)?de?COU?(violet)?COU?Benz?(orange)?COU?Alcyne?(vert)?COU?
Anilinium?(jaune)?COU?Benz?CN?(rouge)?et??COU?Py?(bleu)?dans?l’acétonitrile?? ? ?????? ???????? ? ??? ?? ????? ???????? ??
COU? ??? ??? ?? ?????
COU?Benz? ?????????? ????????? ??? ?????
COU?Alcyne ????????? ????????? ?? ?????
COU?Anilinium ????????? ????????? ?? ?????
COU?Benz?CN ????????? ????????? ?? ?????
COU?Py? ????????? ????????? ?? ??
Tableau?24?????Déplacements?spectraux?des?coumarines?à?conjugaisons?étendues??
Effet?induit?par?le?potassium??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????? ???? ???? ?????????? ???? ???????????????? ???????????? ????????????????????? ????????? ?? ??????? ????? ??? ???????????? ???????????? ??? ????????? ??????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????COU?CF3???????????????
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Figure?261?????Spectres?d’absorption?(a)?et?d’émission?(b)?de?COU?CF3?en?présence?de,?5,?10?et?15?mM?de?potassium?dans?
l’acétonitrile??????????????????????Calix?COU?2????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ????????????????????????? ????????????????????????????????? ??? ??????????????????????????? ???????????? ???? ????????? ????????????? ??? ??????????? ??? ???? ??????????? ??? ??????????????????????????????
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Figure?262?????Diminution?du?transfert?de?charge?interne?suite?à?la?complexation?d’un?cation?au?niveau?des?oxygènes?6?et?
7?de?la?coumarine? ?? ???????????? ???? ??? ????????? ??? ???? ????????????????????????????????????????????????????????
Bilan?des?déplacements?observés?????????????? ???? ????????????? ???? ????????? ????????????? ??? ??????????? ????????? ????? ????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ???????? ?????????????? ????? ??????? ???? ??? ?????????????? ????? ?? ???????? ??? ???????????? ??????????????????????????????????????????????? ???????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Tableau?25?????Comparaison?de?la?différence?d’énergie?de?stabilisation?apportée?par?le?groupement?CF3?et?le?groupement?
phénylacétylène?pour?des?coumarines?portant?des?groupements?amines?ou?alcools?
?
Choix?des?modifications?du?Calix?COU?Sulf???????????????????????????????????COU?CF3???????????????????????????????????????????????????????????? ?????????? ??? ???? ?????????????? ????? ??? ???????????????? ?????? ???????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????COU?CF3?????????????????????????????????????? ????????????? ????? ??? ???????????????? ???????????? ????? ??????????? ?????????????? ??????????????????????????????????????????????????????????????????????????????????????COU?Benz??????????????????????????????????????? ??????????????????????????????????? ???????????????? ?????????????????????????????????????????????COU?Benz??????????????????????????????????????????????????????????????????????????????????????????????????????COU?Benz??????? ?????? ????????????????? ???? ????? ???? ?????????????? ???????????? ????? ??????????? ?????? ??????????????????????????????????????????????????????????????????????????????????????????????
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Figure?263?????Modifications?du?Calix?COU?Sulf?envisagées??
3) Synthèse?des?analogues?de?Calix?COU?Sulf??? ???????????????????????? ??????????????? ?? ????? ??? ???????? ?????? ???? ??????? ????? ?????????? ???? ?????????? ????????????????????????????????????????????????
Iodation?Calix?COU?Sulf????????????? ??? ??????????? ???????? ??? ???? ?????????? ??? ???????????? ?????????? ???????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????? ?????????????? ???? ???? ?????????? ???????????????????? ????????????????????????????????????????????????????????????????????????????????????? ??????????????
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Figure?264?????Essais?de?diiodantion?sélective?de?Calix?COU?2??????? ?? ?????? ????? ????????????? ???????? ??????????????? ????????? ???? ??????????? ????????? ?????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?265?????Diiodation?de?Calix?COU?SUlf?dans?un?mélange?CH3CN?/MeOH?
Couplage?de?Sonogashira???????????????????????????? ??????????????????????? ????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????? ????? ??? ??? ???? ??? ?????????? ?????? ?????????????? ???????? ?????? ???????????? ????? ??? ?????????????????????? ?? ?????? ????? ???????????? ??? ???????? ??? ???????? ?????????????????????????????????????????????????????????????????????????????????????????????????????COU?Py????????????????????????????COU?Alcyne????COU?Anilinium,????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????Calix?COU?Alcyne?Sulf????Calix?COU?Anilinium?Sulf.?
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Figure?266?????Couplages?de?Sonogashira?effectués?à?partir?du?Calix?COU?I?Sulf????? Calix?COU?Aniline?Sulf? ?? ???? ??? ?????? ???? ??????????? ??? Calix?COU?Anilinium?Sulf? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?267?????Synthèse?du?Calix?COU?Anilinium?Sulf?
Synthèse?du?Calix?COU?CN?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????? ??? ????????? ??? ????? ????? ??? ???? ?? ?????? ?? ??????? ?????? ?????????????????????????? ??? ??????????? ?????? ??? ????????? ?? Calix?COU?CN?Sulf? ???????? ?????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?268?????Synthèse?de?Calix?COU?CN?Sulf?? ?? ?????????????????????????????????????????????????????????? ???????? ???? ???? ?? ?????????? ??????????? ?????? ???? ???? ????????? ????? ??????????? ?? ???? ???? ???
Calix?COU?alcyne?Sulf? ???????? ??? ??????????? ????????????????? ??? ????????? ??? ???Calix?COU?
Anilinium?Sulf???????????????????????????????????????????? ??? ??????? ???????????? ???Calix?COU?
CN?Sulf? ???????? ??? ??????????? ???????? ??? ????????? ?? ???????? ?????? ???????? ???? ?????????????????????????? ??? ??? ????????????? ??????????????????????? ?????????? ???? ???????????????? ??????????????????????????????
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Figure?269?????Analogues?de?Calix?COU?Sulf?synthètisés??
4) Etudes?des?propriétés?photophysiques?et?complexantes?du?Calix?COU?
Alcyne?Sulf???? ????????? ?? ????? ??? ???????? ?????? ???? ????????????? ??? ???????? ????? ??????? ????? ????? ???????????????????????????????????????????????????????? ??????? ???? ??????????? ??????????????? ??? ????????????????????????
Propriétés?photophysiques?dans?l’eau??????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????? ????????????????????????????????????????????????????????????????????????? ?????? ??? ???????????? ????????????? ???????? ??? ???????? ??? ????????????? ?? ???? ???????????????????????????????????????????? ???????????????????????????????????????? ????????????????? ?????????????????????? ????????? ????? ?????? ??????? ??????????? ?? ??? ?????????? ??? ??????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????? ???? ????? ????????????? ?? ??????? ????????????? ???????????? ??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????? ??????????? ??? ?????????????????????? ??? ????????? ?? ???? ???? ??? ?????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????
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Figure?270?????(a)?Spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?(rouge?trait?plein),?COU?Alcyne?(rouge?trait?pointillé),?
Calix?COU?Sulf?(bleu?trait?plein),?COU?(bleu?trait?pointillé).?(b)?Spectres?d’émission?du?Calix?COU?Sulf?(bleu)?et?du?Calix?
COU?Alcyne?Sulf?(rouge)? ? ?abs? ?? ???? ?em? ?? ???? ? ??????????? ?????? ??? ??? ????? ??????????????????? ??? ??? ????? ???????????????? ??? ??? ????? ??????????????????????????? ??? ??? ????? ?????
Tableau?26? ??? ?Comparaison?des?propriétés?photophysqiues?des?composés?modèle?COU?et?COU?Alcyne?et?des?Calix?COU?
Sulf?et?Calix?COU?Alcyne?Sulf??
Etudes?de?la?complexation?par?spectroscopie?d’absorption?et?de?fluorescence?stationnaire??????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ??????? ??????? ??? ???????????? ????????????? ????????? ??? ???????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?271????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?Alcyne?Sulf?en?présence?de?concentrations?croissantes?
de?potassium?Solvant?=?H2O,?[L]?=?2,4??M.?(b)?Spectres?d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?
logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium.????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??? ?????????? ????????? ?????? ???? ????????????? ??? ???????????? ??? ??? ????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?272?????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?445?nm?
entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O?[L]?=?2,4??M,??exc?=?405?nm,??em?max?=?445?nm.???
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Figure?273?????Evolution?de?la?duré?de?vie?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium??
[K
+
]?(mM)? ?1 ?1? ?2 ?2 ?moy (ns)? ?²?
0? 0,83 2,11? 0,17 0,39 1,94? 1,04?
2? 0,91 2,14? 0,09 0,29 1,96? 1,18?
6? 0,89 2,20? 0,11 0,24 1,99? 1,07?
13? 0,91 2,23? 0,09 0,32 2,05? 1,10?
200? 0,91 2,26? 0,09 0,26 2,08? 1,10?
Tableau?27?Valeurs?des?déclins?de?fluorescence?pour?différentes?concentrations?de?potassium?
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Figure? 274? ? ?? ? (a)? Evolution? des? spectres? d’absorption? du? Calix?COU?Alcyne?Sulf? en? présence? de? concentrations?
croissantes? de? potassium.? Solvant? =? H2O,? [L]? =? 2,4? ?M.? (b)? Spectres? d’absorption? du? ligand? L? et? du? complexe? ML?
reconstruit?à?l’aide?du?logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium.????? ?????? ???????? ??? ?????????? ????????? ?????? ???? ????????????? ??? ??? ????????????? ????????????????????? ?????????? ??????????????? ??? ????????????????????????????????????????????? ??? ??????????????????????????????????
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Figure?275?????Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?445?nm?
entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?
mM?;?[Gluose]?=?11mM?;?[L]?=?2,4??M,??exc?=?405?nm,??em?max?=?445?nm.??????????????? ?????????? ????????? ????? ??? ????????? ???????? ??????? ?????????? ??? ??????? ??? ?????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????? ??????????? ??? ?????????? ??? ????????? ??? ????? ?????? ??? ??? ?????????? ?????????????? ????????????????
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5) Influence? du? milieu? d’études? sur? les? propriétés? photophysiques? du?
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Figure?276?????Comparaison?de?l’évolution?de?la?fluorescence?à?445?nm?en?fonction?des?conditions?;?H2O?(bleu),?H2O?+?Na+?
(turquoise),?H2O?+?Mg2+?(vert),?H2O?+?Ca2+?(orange),?H2O?+?Na+,?H2O?+?Na+,?Mg2+,?Ca2+?(rouge).???? ?????????? ??? ??????????? ??? ????????? ??? ???? ??? ??? ??????? ????????? ???? ??????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????? ?????? ??? ???? ????????? ????????? ????????????? ??? ??? ????????????? ????????? ????? ???????? ????????????? ???? ???? ????? ???????? ???? ???????? ??? ????????? ???? ?????? ????????? ???????????? ??? ???????????????? ???? ??????? ??? ?????? ????????? ????? ?????? ?????? ????? ???????? ????????? ???????????????? ??? ??????????? ??? ?????????????????????? ????????? ??????????????????? ??? ???????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???? ??? ?????????????????????? ????????? ???? ????? ???????? ?????????? ?????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????? ??? ??????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????
6) Etudes?des?propriétés?photophysiques?et?complexantes?du?Calix?COU?
Anilinium?Sulf?dans?l’eau?
Propriétés?photophysiques?dans?l’eau????????????????????????????????????????? ???????????????????????????????????????????????????????????? ??? ??? ??? ???? ???????? ??? ??????????????? ???????? ?????? ??? ???????? ????????????? ??????????? ?? ???? ???? ??? ???????????? ????????????? ???????? ??? ????????? ???? ??? ??????? ????????? ??????????? ????????????? ????????? ????? ??? ???????? ??????????? ??? ????????????????????????? ????
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Figure?277? ? ?? ?Comparaison?des? spectres?d’absorption? (a)?et?d’emission? (b)?du?Calix?COU?Sulf? (bleu)?et?du?Calix?COU?
Anilinium?Sulf?(rouge).? ? ?abs? ?? ???? ?em? ??????? ???????????? ????? ??? ??? ????? ??????????????????? ??? ??? ????? ????????????????? ??? ??? ????? ?????????????????????? ??? ??? ????? ?????
Tableau?28? ? ?? ?Comparaison?des?propriétés?photophysqiues?des?composés?modèles?COU?et?COU?Anilinium?et?des?Calix?
COU?Sulf?et?Calix?COU?Anilinium?Sulf??
Etudes?de?la?complexation?par?spectroscopie?d’absorption?et?de?fluorescence?stationnaire??????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ??????? ??? ???????????? ????????????? ???????? ???????? ?????? ?????? ??????????????????????????????????????????????????????????? ?????????????????????????????
?
Figure? 278? ? ?? ? (a)? Evolution? des? spectres? d’absorption? du? Calix?COU?Anilinium?Sulf? en? présence? de? concentrations?
croissantes? de? potassium? Solvant? =? H2O? [L]? =? 3,6? ?M.? (b)? Spectres? d’absorption? du? ligand? L? et? du? complexe? ML?
reconstruits? à? l’aide? du? logiciel? specfit.? (c)? Diagramme? de? spéciation? du? Calix?COU?Anilinium?Sulf? avec? l’ajout? de?
potassium.?????????? ??? ?????????? ????????? ?????? ???? ??????????? ??? ????????????? ????? ???????????? ?????????????????????????????????? ?????????????????????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?279? ??? ?Evolution?des?spectres?d’émission?du?Calix?COU?Anilinium?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?450?
nm?entre?0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O;?[L]?=?3,6??M,??exc?=?405?nm,??em?max?=?450?nm.?????? ????????????? ?????????? ??? ????????????????????????? ????? ???????? ??? ????? ??? ????????????????????????????? ???? ?????????? ?????????? ??? ???? ???????????? ????????????????????? ????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
7) Etudes?des?propriétés?photophysiques?et?complexantes?du?Calix?COU?
CN?Sulf?dans?l’eau?
Propriétés?photophysiques?dans?l’eau??????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????? ????????????? ??? ??????????????? ?? ???????????????????? ??? ?????????????????? ????????? ????? ?????? ?????????????????????????????????????????????????????? ?????????????????????????? ???????? ?????????????????? ??? ???????????? ????????????? ???????? ???? ??? ?????? ?????????? ??? ???????? ??????????? ?? ????????????????????????? ??????????????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
?
Figure?280? ????(a)?Spectres?d’absorption?du?Calix?COU?CN?Sulf?(rouge?trait?plein),?COU?CN?(rouge?trait?pointillé),?Calix?
COU?Sulf?(bleu?trait?plein),?COU?(bleu?trait?pointillé).?(b)?Spectres?d’émission?du?Calix?COU?Sulf?(bleu)?et?du?Calix?COU?CN?
Sulf?(rouge)????
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Tableau?29?????Comparaison?des?propriétés?photophysiques?des?composés?modèles?COU?et?COU?CN?et?des?Calix?COU?Sulf?
et?Calix?COU?CN?Sulf??
Etudes?de?complexation?par?spectroscopie?d’absorption?et?de?fluorescence?stationnaire??????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ??????? ????????????? ??? ???????????? ????????????? ????????? ??????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????
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Figure?281?????(a)?Evolution?des?spectres?d’absorption?du?Calix?COU?CN?Sulf?en?présence?de?concentrations?croissantes?de?
potassium.?Solvant?=?H2O?;?[L]?=?2,5??M.?(b)?Spectres?d’absorption?du?ligand?L?et?du?complexe?ML?reconstruits?à?l’aide?du?
logiciel?specfit.?(c)?Diagramme?de?spéciation?du?Calix?COU?CN?Sulf?avec?l’ajout?de?potassium.???????????????????????????????????????????????????? ??????????????? ??? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?? ??? ?????? ??? ??????????? ????? ????? ??????????????? ??????? ??? ??????????? ???????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Figure?282?????Evolution?des?spectres?d’émission?du?Calix?COU?CN?Sulf?(a)?et?de?l’intensité?de?fluorescence?à?455?nm?entre?
0?et?100?mM?(b)?et?0?et?20?mM?de?potassium?(c).?Solvant?=?H2O;?[L]?=?3,6??M,??exc?=?405?nm,??em?max?=?454?nm.??
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Figure?283??????(a)?Spectres?d’absorption?à?un?photon?(noir),?à?deux?photons?(rouge)et?brillance?de?la?molécule?(bleu)?du?
Calix?COU?Alcyne?Sulf.?(b)?Spectres?d’émission?du?Calix?COU?Alcyne?Sulf?(bleu)?et?de?la?fluorescéine?(rouge)??exc?=?760?nm.?
[Calix?COU?Alcyne?Sulf]?=?109?µM,?solvant?H2O,?[Fluorescéine]?=?xx,?solvant?H2O?pH?12.??
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Tableau?30?????Comparaison?des?propriétés?spectrales?à?1?et?2?photons?du?Calix?COU?Alcyne?Sulf??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????????????????????? ?????????????? ??????? ?????? ??? ??? ??????? ?????????? ???? ??????????? ??? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????????????????????? ??????????????????????????????????????????? ?????????? ????????? ?????? ???? ??????? ????????????? ??? ??? ?????? ??? ???? ??? ?????????????? ???????????? ????????????????????????????????? ????????????????????????????????????????????????????? ??? ??????? ???????? ????????????? ??? ??????? ???????? ????????? ????????????? ?? ????? ???????? ????????????????????????????????????? ???????????????????????????????????????????????????
Figure?284?????(a)?Evolution?des?spectres?d’émission?du?Calix?COU?Alcyne?Sulf?avec?l’ajout?de?potassium?(?exc?=?760?nm).?
(b)?Evolution?de?l’intensité?de?fluorescence?à?475?nm?(bleu??exc?=?760?nm,?rouge??exc?=?800?nm?)?et?de?la?durée?de?vie?(noir,?
?exc?=?760?nm)?entre?0?et?40?mM?de?potassium.?Solvant?=?H2O?;?[NaCl]?=?146?mM?;?[CaCl2]?=?2,5?mM?;?[MgSO4]?=?1,3?mM?;?
[Gluose]?=?11mM?;?[L]?=?108??M.?? ?? ????????????????????????????????????????????????????????? ??????? ?????????? ??? ?????????? ???????????????? ???? ????????????? ???? ???? ?????????? ????? ?????????????????????????? ???? ???????? ???? ???? ??????????? ???? ???? ????????? ????????????? ??? ???????????????????????????????????????? ??????????????????????????????????????????????????????????????????????????????? ??????????? ??? ???? ????? ? ????? ?????????? ??????? ????? ?????????? ????? ???????????????????? ??? ??????? ???????????? ??? ????? ?????? ??????? ??? ?????? ??? ?????? ??? ??????? ???????????????????????????????? ??????????????????? ????????????????????????????????? ????????? ????????????????????????????????????????????????????????????? ??????????????????????????????????????????????????????????? ???? ??????????? ??????????????? ??? ???? ?????????? ??? ????????? ??? ?????? ???????????????????? ?????????? ??????? ??? ???????? ??????????? ??? ????????? ????????? ????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????
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Figure?285?????(a)?photographie?du?réseau?d’électrodes?extracellulaires,?(b)?image?d’une?tranche?d’hippocampe?de?rat?sur?
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Figure? 286? ? ?? ? (a)? enregistrement? de? bursts? d’activité? neuronale? induite? par? une? drogue? excitant? le? resau? local,? la?
picrotoxine? en? l’absence? (contrôle)? et? en? présence? de? 6,5? µM? de? sonde.? (b)? Comparaison? de? la? fréquence? des? bursts?
mesurées?sur?6?échantillons?en?l’absence?et?en?présence?de?6.5?µM?de?sonde.??????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????? ???? ??? ????????????? ??? ???? ??? ????????? ??? ??????? ??? ?????? ??????? ??? ??????? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????? ??????????????????????????? ???????? ?? ???????????? ???? ????????? ??? ???????? ???? ??? ?????????? ??????? ????? ??? ????????????????????????
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I. Synthèses?effectuées?
A. Généralités?
1) Solvants?et?chromatographies?
Les?solvants?utilisés?lors?des?synthèses?effectuées?sont?tous?de?qualité?commerciale,?disponibles?chez?
Sigma? Aldrich? ou? SDS? et? ont? été? utilisés? sans? traitement? supplémentaire.? Les? produits? chimiques?
commerciaux?utilisés?sont?aussi?tous?disponibles?chez?Sigma?Aldrich?ou?TCI.?Les?chromatographies?sur?
couches? minces? (CCM)? ont? été? réalisées? sur? des? plaques? 60? F250? de? 0,2? mm? d’épaisseur.? Les?
purifications?par?chromatographie?sur?colonne?de?gel?de?silice?ont?été?réalisées?manuellement?avec?
du?gel?de? silice?Merck?60? (63?200?µm)?ou?automatiquement?par?un? collecteur?Armen? Instruments?
Spot?II?Ultimate?avec?des?colonnes?pré?pacquées?INTERCHIM?silice?ou?silice?phase?inverse.?
2) Spectres?RMN?
Les?spectres?de?résonance?magnétique?nucléaire? (RMN)?du?proton?(1H),?et?du?carbone?(13C)?ont?été?
enregistrés? sur? un? spectromètre? JEOL? JNM? ECS? 400? MHz? (100? MHz? pour? 13C).? Les? déplacements?
chimiques?(?)?sont?exprimés?en?parties?par?million?(ppm).?Trois?solvants?deutérés?ont?été?utilisés,?le?
chloroforme?d?(CDCl3)?le?méthanol?d4?(CD3OD)?et?le?l’eau?d2?(D2O).?Pour?les?spectres?protons?(1H)?le?
TMS?(triméthylsilane,?0?ppm)?a?servi?de?référence,?pour?les?spectres?carbons?(13C)?les?pics?du?solvant?
deutéré? utilisé? ont? servi? de? référence.? La? multiplicité? des? signaux? est? indiquée? comme? suit? :? s? =?
singulet,?d?=?doublet,?t?=?triplet,?q?=?quadruplet,?m?=?multiplet,?dd?=?doublet?dédoublé,?td?=?triplet?
dédoublé.?Les?constantes?de?couplage?(JHH)?sont?exprimées?en?Hz.?
3) Spectroscopie?de?masse?
Les? spectres?de?masse?ont?été?effectués?par? le? service?de? spectrométrie?de?masse? ?? IMAGIF/ICSN?
CNRS?à?Gif?sur?Yvette.??
B. Protocole?de?synthèse?
Bis(2-(2-hydroxyethoxy)ethoxycathecol?:?compound?61?
In?a?round?bottom?flask,?were? introduced?5?g?(45.4?mmol)?of?catechol,?15g? (10.9g?
mmol)?of?K2CO3?and?200?mL?of?DMF.?The?mixture?was?then?stirred?at?90°C?before?
adding?15?mL? (136.2?mmol)?of?2?(2?chloroethoxy)ethanol? in?15?mL?DMF?and?18?g?
(108.98)?of?potassium?iodide?KI.?The?mixture?was?then?stirred?at?100°C?for?72?hours.?
After?TLC?analysis,?one?equivalent?of?2?(2?chloroethoxy)ethanol?was?added?and?the?
mixture?was?further?stirred?24?hours?at?100°C.?The?DMF?was?then?partially?removed?and?150?mL?of?
water?were?added?to?the?mixture.?The?product?was?extracted?with?CH2Cl2,?washed?with?water,?dried?
over?MgSO4?and?concentrated?under?reduced?pressure;?yielding?12.7?g?of?a?brown?oil?(97%)?requiring?
no?further?purifications.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?6.68?(m,?4H,?Hcatechol),?4.20?4.11?(m,?4H,?OCH2),?3.93?3.85?(m,?4H,?
OCH2),?3.77?3.63?(m,?8H,?OCH2).?
?????
NMR?13C?(400?MHz,?CDCl3):???(ppm)?148.68?(2Cq),?121.71?(2CHar),?113.81?(2CHar);?73.05?(2OCH2),?69.55?
(2OCH2),?68.67?(2OCH2),?61.86?(2OCH2).??
Bis(2-(2-tosylethyleneoxy)ethoxycathecol?:?compound?63?
In? a? round? bottom? flask? under? argon? 6g? (21? mmol)? of? bis(2?(2?
hydroxyethoxy)ethoxycathecol? and? 20? g? (100? mmol)? of? tosyl? chloride? were?
dissolved? in?200?mL?of?CH2Cl2.?The?mixture?was? then?cooled? to?0°C?using?an? ice?
bath,?before?adding?dropwise?a?solution?of?14?mL?(100?mmol)?of?Et3N?in?50?mL?of?
CH2Cl2.?The?mixture?was?stirred?for?18?hours?at?room?temperature.?The?reaction?
was?then?quenched?by?addition?of?water;?the?organic? layers?were?washed?with?100?mL?of?a?1M?HCl?
solution?and?with?water?until?neutrality,?before?being?dried?over?MgSO4.?The?solvent?was?removed?
under?reduced?pressure?and?the?crude?product?was?purified?by?column?chromatography?on?silica?gel?
(CH2Cl2???CH2Cl2/Acetone?95/5)?giving?8.6?g?(70%)?of?a?yellow?oil.?
NMR?1H?(400?MHz,?CDCl3)?:??? (ppm)?7.78? (d,?3JHH=8.2?Hz,?4H,?Htosyl),?7.29? (d,?3JHH?=8.2?Hz,?4H,?Htosyl),?
6.97?6.85?(m,?4H,?Hcatechol),?4.17?(t,?3JHH?=4.5?Hz,?4H,?OCH2),?4.06?(t,?3JHH?=4.5?Hz,?4H,?OCH2),?3.84?3.72?
(m,?8H,?OCH2),?2.40?(s,?6H,?CH3).?
NMR? 13C?(100? MHz,? CDCl3):? ?? (ppm)? 148.76? (2Cq? catechol),? 144.69? (Cq? tosyl),? 132.85? (Cq? tosyl),? 129.72?
(CHtosyl),?127.88?(CHtosyl),?121.66?(2CHcatechol),?114.68?(2CHcatechol),?69.79?(2OCH2),?69.31?(2OCH2),?68.78?
(2OCH2),?68.72?(2OCH2),?21.53?(2CH3).??
Calix[4]arene-bis-[(1,2-phenylene)-crown-6]?:?compound?60?
1.77?g? (4.16?mmol)?of?Calix[4]arene,?11.5?g? (83.3?mmol)?of?K2CO3?and?250?mL?of?dry?
acetonitrile?were? introduced? in?a?round?bottom? flask?under?argon.?The?mixture?was?
refluxed? for? one? hour? before? adding? 4.95? g? (8.33? mmol)? of? Bis(2?(2?
tosylethyleneoxy)ethoxycathecol? in?30?mL?of?dry?acetonitrile.?The?mixture?was? then?
kept?at? reflux? for?5?days?before? removing? the? solvent?under? reduced?pressure.?The?
residue?was?dissolved?in?200?mL?of?CH2Cl2?and?washed?with?water.?The?organic?layers?
were? dried? over? MgSO4? concentrated? under? vacuum.? The? crude? product? was? then?
purified? by? column? chromatography? on? silica? gel? (CH2Cl2? ?? CH2Cl2/MeOH? 9/1)? and?
precipitated?with?diethyl?ether?giving?2.38g?(62%)?of?a?white?powder.?
NMR? 1H?(400?MHz,?CDCl3)?:? ?? (ppm)?7.07? (d,? 3JHH?=7.3?Hz,?8H,?H?calix),?6.99? (s,?8H,?H?
catechol),?6.68?(t,?3JHH?=7.3?Hz,?4H,?Hp?calix),?4.13?(t,?3JHH?=4.6?Hz,?8H,?OCH2),?3.77?(s,?8H,?CH2),?3.69?(t,?3JHH?
=4.6?Hz,?8H,?OCH2),?3.60?(t,?3JHH?=4.6?Hz,?8H,?OCH2),?3.53?(t,?3JHH?=4.6?Hz,?8H,?OCH2).?
NMR?13C?(400?MHz,?CDCl3):???(ppm)?154.49?(Cq?calix),?149.23?(Cq?catechol),?134.13?(Cq?calix),?130.18?(Cq?calix),?
122.61?(CHar?calix),?122.08?(CHar?catechol),?115.59?(CHar?catechol),?70.33?(OCH2),?70.26?(OCH2),?70.21?(OCH2),?
69.95?(OCH2),?37.91?(4?CH2).?
?
?????
5,11,17,23-tetrabromocalix[4]arene-bis-[(1,2-phenylene-4,5-dibromo)-crown-6]?:?compound?64?
In? a? round? bottom? flask? under? argon? 1g? (1.08? mmol)? of? Calix[4]arene?bis?[(1,2?
phenylene)?crown?6]?was?dissolved? in?170?mL?of?CH2Cl2.?The?mixture?was?cooled? to?
0°C?using?an? ice?bath,?and?a? solution?of?bromine?1.05?mL? (20.5?mmol)? in?10?mL?of?
CH2Cl2? was? added? dropwise,? the? mixture? was? further? stirred? for? 4? hours? at? room?
temperature.?After? four? hours? the?mixture?was? diluted?with? 100?mL? of? CH2Cl2? and?
washed?with? a? 10%?Na2S2O5? solution? and?water? before? being? dried? on?MgSO4? and?
concentrated? under? vacuum.? The? crude? product? was? purified? by? column?
chromatography? on? silica? gel? (CH2Cl2? ?? CH2Cl2/MeOH? 99/1)? and? precipitated? with?
acetone?to?give?1.06?(63%)?of?the?product?as?white?crystals.?
NMR?1H?(400?MHz,?CD3Cl):???(ppm)?7.21?(s,?8H,?H?calix),?7.16?(s,?4H,?H?catechol),?4.12?(m,?
8H,?OCH2),?3.86?3.68?(m,?16H,?CH2?+?OCH2),?3.53?(t,?3JHH?=5.9?Hz,?8H,?OCH2),?3.39?(t,?3JHH?
=5.9?Hz,?8H,?OCH2).?
NMR?13C?(400?MHz,?CD3Cl):???(ppm)?155.43?(Cq?calix),?149.51?(Cq?catechol),?135.79?(Cq?calix),?132.34?(Cq?calix),?
120.07? (CHar? Calix),? 115.36? (Cq? catechol),? 115.23? (Cq? catechol),? 70.44? (OCH2),? 70.37? (OCH2),? 69.93? (OCH2),?
69.77?(OCH2),?37.04?(CH2).??
2-(2-hydroxyethoxy)ethyl?4-methylbenzenesulfonate?
In?a?round?bottom?flask?under?argon?80g?(0.76?mmol)?of?diethylene?glycol?and?51?
mL? (0.38?mmol)?of? Et3N?were?dissolved? in?500?mL?of?CH2Cl2.? The?mixture?was?
stirred?for?half?an?hour?at?room?temperature?before?adding?35.49?g?(0.19?mmol)?of?tosyl?chloride?in?
one? time.? The? mixture? was? then? stirred? overnight? at? room? temperature.? The? reaction? was? then?
quenched?with?water,?extracted?with?CH2Cl2,?washed?with?water,?dried?over?MgSO4?and?concentrated?
under?reduced?pressure.?The?crude?product?contains?a?mixture?of?mono?tosylated?and?di?tosylated?
product.?The?di?tosylated?product?was?precipitated? in? isopropanol,?mono?and?di?tosylated?product?
were? then? separated? by? filtration,? affording? 37.60? g? (77%)? of? 2?(2?hydroxyethoxy)ethyl? 4?
methylbenzenesulfonate?as?a?yellow?oil.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.80?7.77?(d,?3JHH=8.24?Hz,?2H,?Htosyl),?7.35?7.33?(d,?3JHH?=8.24?Hz,?
2H,?Htosyl),?4.18?4.17?(t,?3JHH?=4.58?Hz,?2H,?OCH2),?3.69?3.68?(m,?4H,?OCH2)?3.52?3.50?(t,?3JHH?=4.58?Hz,?
2H,?OCH2),?2.43?(s,?3H,?CH3).?
?
25,27,26,28-tetradiethylene?glycol-calix[4]arene?:?compound?66?
In?a?round?bottom? flask?under?argon,?1.18?g? (2.78?mmol)?of?Calix[4]arene?and?1.92?g?
(13.9?mmol)?of?K2CO3?were?stirred? in?15?mL?of?dry?acetonitrile.?After?30?min?at?room?
temperature?4.35?g?(16.68?mmol)?of?monotosylated?diethylene?glycol? in?15?mL?of?dry?
acetonitrile?were?added?in?one?time.?The?mixture?was?further?refluxed?for?3?days.?After?
three?days?the?mixture?was?cooled?down?to?room?temperature,?the?solvent?removed?
under? reduced?pressure? and? the?mixture?dissolved? in? 30?mL? de?CH2Cl2.? The? organic?
?????
layer?was?washed?with?30?mL?of?1M?HCl?solution,?30?mL?of?a?saturated?NaHCO3?solution,?and?30?mL?
of?water.? The? organic? layer?was? then? dried?with?MgSO4? and? the? solvent? removed? under? reduced?
pressure.? The? crude? product? was? crystalized? in? a? few?mL? of? ethyl? acetate,? and? the? crystals?were?
collected?by?vacuum?filtration.?The?residue?was?evaporated?crystalized?again?a?couple?of?time.?0.90?g?
of?light?brown?crystals?were?isolated?with?42%?yield.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.11?(d,?3JHH=?7.8?Hz,?8H,?Hm?calix),?6.82?(t,?4H,?3JHH=?7.8?Hz,?Hp?calix),?
3.86?3.74?(m,?16H,?OCH2),?3.69?(s,?8H,?CH2),?3.65?3.58?(m,?16H,?OCH2).?
NMR? 13C?(400? MHz,? CDCl3)?:? ?? (ppm)? 155.99? (Cq);? 133.77? (Cq);? 130.45? (Cq);? 122.80? (CHar);? 72.71?
(2OCH2);?71.07?(2OCH2);?70.22?(2OCH2);?61.74?(2OCH2);?36.60?(4CH2)?
?
5,11,17,23-tetrabromo-25,27,26,28-tetradiethylene?glycol-calix[4]arene?:?compound?65?
In? around? bottom? flask? under? argon,? 0.73? g? (0.93? mmol)? of? compound? 66? were?
dissolved? in?70?mL?of?CH2Cl2.?The?mixture?was?cooled?to?0°C?with?an? ice?bath,?before?
adding? dropwise? 0.75? mL? (14? mmol)? of? Br2? under? stirring.? The? mixture? was? then?
further? stirred? for?18?hours?at? room? temperature.?After?18?hours,? the?organic? layer?
was?washed?with?2?x?150?mL?a?10%?Na2S2O5?solution,?100?mL?of?water,?and?100?mL?of?
brine.?The?organic? layers?were?then?dried?over?MgSO4?and?the?solvent?was?removed?
under?reduced?pressure.?The?crude?product?was?purified?by?column?chromatography?
on?silica?gel?(CH2Cl2???CH2Cl2/MeOH?9/1)?yielding?0.554g?(54%)?of?a?yellow?solid.?
NMR?1H?(400?MHz,?CDCl3):???7.30?(s,?8H,?H?calix),?3.98?3.78?(m,?40?H,?OCH2?+?CH2).?
NMR?13C?(100?MHz,?CDCl3):???134.65?(Cq);?133.03?(Cq);?115.10?(CHar);?100.03?(Cq);?72.78?(2OCH2);?72.17?
(2OCH2);?70.73?(2OCH2);?62.05?(2OCH2);?29.73?(4CH2).??
5,11,17,23-tetrabromo-25,27,26,28-tetradiethylene?glycol-tetratosyl-calix[4]arene?:?compound?67?
In?a?round?bottom?flask?under?argon,?0.32?g?(0.29?mmol)?of?compound?65,?and?0.46?g?
(2.3?mmol)?of?tosyl?chloride?were?dissolved?in?13?mL?of?THF.?The?mixture?was?cooled?
to?0°C?using?an?ice?bath.?A?solution?of?0.18?g?(2.9?mmol)?of?NaOH?in?1,3?mL?of?water?
was? added? dropwise? and? the? mixture? was? further? stirred? at? 0°C? for? 3? hours.? The?
mixture?was?concentrated?under?reduced?pressure.?The?residue?was?dissolved? in?30?
mL?CH2Cl2,?washed? twice?with?30?mL?of?water?and?once?with?30?mL?of?brine.?The?
organic? layer? was? then? dried? over? MgSO4? and? concentrated? under? reduced?
pressure.?The?crude?product?was?purified?by?column?chromatography?on?silica?gel?
(CH2Cl2???CH2Cl2/AcOEt?9/1)?yielding?91?mg?(18%)?of?lights?brown?crystals.?
NMR?1H?(400?MHz,?CDCl3):???7.80?(d,?3JHH=?8?Hz,?8H,?H?tosyl),?7.29?(d,?3JHH=?8?Hz,?8H,?H?tosyl),?7.17?7.15?
(m,?8H,?H?calix),?4.34?(m,?8H,?OCH2),?3.99?3.74?(m,?32H,?OCH2?+?CH2),?2.38?(s,?12H,?CH3?tosyl).?
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NMR? 13C?(100?MHz,?CDCl3):? ??154.43? (Cq),?144.80? (Cq),?134.53? (Cq),?132.97? (2Cq),?129.98? (CHar?tosyl),?
128.03? (CHar?calix? +? CHar?tosyl),? 71.97? (2OCH2),? 70.80? (2OCH2),? 69.50? (2OCH2),? 68.98? (2OCH2),? 29.83?
(4CH2);?21.77?(4?CH3).??
5,11,17,23-tetraformyl-calix[4]arene-bis-[(6,7-dihydroxy-4-methyl-2H-chromen-2-one)-crown-6]? :?
compound?68?
In?a?round?bottom?flask?under?argon?were?introduced?1?mL?(9.18?mmol)?of?TiCl4?and?
1.66?mL?(18.36?mmol)?of?1,1?dichloromethyl?methyl?ether.?To?this?mixture?at?room?
temperature?was?added?dropwise?a?solution?of?100?mg?(0.09?mmol)?of?Calix?COU?2?
in? 1? mL? CHCl3.? The? mixture? was? stirred? for? one? hour? at? 40°C,? leading? to? the?
formation? of? a? precipitate.? The?mixture?was? then? diluted?with? 10?mL? CHCl3? and?
poured?onto? crushed? ice.?The? aqueous? layers?were?extracted?with?3? x?20?mL?de?
CHCl3.?The?organic?layers?were?gathered,?washed?with?water?and?brine,?dried?over?
MgSO4? and? concentrated? under? vacuum.? The? crude? product? was? purified? by?
preparative? chromatography? (CH2Cl2/MeOH?95/5)?yielding?65?mg? (56%)?of?yellow?
crystals.??
NMR? 1H?(400? MHz,? CDCl3)?:? ?? 9.68? (s,? 4H,? CHO),? 7.70? (d,? 8H,? Hcalix),? 7.06? (s,? 2H,?
Hcoumarin),?6.84? (s,?2H,?Hcoumarin),?6.19? (s,?2H,?Hcoumarin),?4.09? (m,?4H,?OCH2),?3.97? (m,?
8H,?CH2),?3.74?(m,?8H,?OCH2),?3.65?3.46?(m,?12H,?OCH2),?2.43?(s,?6H,?CH3).?
NMR?13C?(100?MHz,?CDCl3)?:???191.15?(CHO),?161.67?(Cq),?152.78?(Cq),?152.62?(Cq),?150.00?(Cq),?145.49?
(Cq),? 134.61? (Cq),? 132.28? (Cq),? 132.25? (Cq),? 131.65? (CHar),? 113.25? (CHar),? 112.60? (Cq),? 110.14? (CHar),?
101.80? (CHar),? 71.03? (2OCH2),? 70.46? (2OCH2),? 70.34? (OCH2),? 70.24? (OCH2),? 69.98? (2OCH2),? 51.02?
(2OCH2),?37.59?(CH2?calix),?19.03?(CH3?coumarin).??
5,11,17,23-tetracarboxy-calix[4]arene-bis-[(6,7-dihydroxy-4-methyl-2H-chromen-2-one)-crown-6]? :?
Calix-COU-Acid?
In? a? round? bottom? flask? under? argon? were? dissolved? 100? mg? (0.083mmol)? of?
compound?68? in?14?mL?of?a?CHCl3/acetone?(1/1)?mixture.?103?mg?(0.91?mmol)?of?
NaClO2?and?105?mg?of?NH2SO3H? (1.08?mmol)? in?2?mL?of?water?were? then?added?
dropwise,?the?reaction?mixture?was?further?stirred?for?20?hours.?After?removal?of?
the?solvent,?the?residue?was?washed?with?a?10%?HCl?solution?and?precipitated?with?
CH2Cl2,?to?yield?79?mg?(75%)?of?a?yellow?powder.?
NMR?1H?(400?MHz,?D2O+NaOD):???7.56?(s,?8H,?H?calix),?6.41?(s,?2H,?H?coumarin),?6.04?(s,?
2H,?H?coumarin),?5.65? (s,?2H,?H?coumarin),?4.10?2.93? (m,?40H,?CH2?+?OCH2),?1.83? (s,?6H,?
CH3).?
HMRS?(TOF?MS?ES+):?found:?[M+Na]+?=?1287.3666;?Calc.?for?C68H64O24?:?[M+Na]+?=?
1287.3686??
?????
25,27,26,28-tetra-(2-(2-hydroxyethoxy)ethyl?4-methylbenzenesulfonate)-calix[4]arene?:?compound?
98?
In?a?round?bottom?flask?under?argon,?1?g?(1.29?mmol)?of?compound?66,?and?1.96?g?
(10.3? mmol)? of? tosyl? chloride? were? dissolved? in? 40? mL? of? THF.? The? mixture? was?
cooled?to?0°C?using?an?ice?bath.?A?solution?of?0.515?g?(12.9?mmol)?of?NaOH?in?2.5?mL?
of?water?was?added?dropwise?and?the?mixture?was?further?stirred?for?2?days?at?room?
temperature.? The? solvent?was? removed? under? reduced? pressure;? the? residue?was?
dissolved?in?30?mL?CH2Cl2,?washed?twice?with?30?mL?of?water?and?once?with?30?mL?of?
brine.?The?organic?layer?was?then?dried?over?MgSO4?and?concentrated?under?reduced?
pressure.?The?crude?product?was?then?purified?by?column?chromatography?on?silica?
gel?(CH2Cl2???CH2Cl2/AcOEt?95/5)?yielding?1.20?g?(67%)?of?white?crystals.?
NMR?1H?(CDCl3,?400MHz)?:???=?7.80?(d,?3JHH=?8.2?Hz,?8H,?Htosyl),?7.32?(d,?3JHH=?8.2?Hz,?8H,?Htosyl),?6.97?(d,?
3
JHH=?7.7?Hz,?8H,?Hcalix),?6.64?(t,?3JHH=?7.6?Hz,?4H,?Hcalix);?4.18?(m,?8H,?OCH2),?3.69?(s,?8H,?CH2),?3.64?(m,?
16H,?OCH2),?3.46?(m,?8H,?OCH2),?2.42?(s,?12H,?CH3).?
NMR?13C?(CDCl3,?100MHz)?:???=?155.0?(Cq?calix),?145.0?(Cq?tosyl),?133.7?(Cq?calix),?133.1?(Cq?calix),?130.0?(CHar?
tosyl?+?CHar?calix),?128.1? (CHar?tosyl),?122.2?(CHar?calix),?70.5?(OCH2),?70.3? (OCH2),?69.5?(OCH2),?68.8? (OCH2),?
36.1?(CH2?Calix),?21.8?(CH3?tosyl).?
?
Calix[4]arene-bis-[(2-nitrophenyl)sulfonyl)-aza-crown-5]?:?compound?99?
In? a? round? bottom? flask? under? argon? were? introduced? 0.970? g? (0.696? mmol)? of?
compound?98,?0.423?g?(3.06?mmol)?of?K2CO3,?and?20?mL?of?dry?DMF.?The?mixture?was?
stirred? 15? min? at? room? temperature? before? adding? 0.310? g? (1.53? mmol)? of? 2?
nitrobenzensulfonamide.? The? reaction? mixture? was? then? stirred? at? 100°C? for? 48?
hours.?After?48?hours?the?solvent?was?removed?and?the?residue?dissolved? in?CH2Cl2.?
The?reaction?mixture?was?washed?with?a?2M?NaOH?solution?and?water,?before?being?
dried?on?MgSO4?and?concentrated?under? reduced?pressure.?The?crude?product?was?
purified?by?column?chromatography?on?silica?gel?(CH2Cl2.???CH2Cl2/AcOEt?6/4)?yielding?
417?mg?(54%)?of?white?crystals.??
NMR?1H?(CDCl3,?400MHz)?:???=8.07?(m,?2H,?H?nosyl)7.69?(m,?6H,?H?nosyl),?7.08(d,?3JHH=?7.3?
Hz,?8H,?H?calix),?6.88?(t,?3JHH=?7.3?Hz,?4H,?H?calix),?3.84?(s,?8H,?CH2?calix),?3.52?(m,?8H,?OCH2),?
3.47?(m,?8H,?OCH2),?3.35?(m,?8H,?OCH2),?3.05?(m,?8H,?NCH2).?
NMR?13C?(CDCl3,?100MHz)?:???=?157.5?(Cq?nosyl),?148.2?(Cq?nosyl),?133.9?(Cq?calix),?133.7?(Cq?calix),?133.4?(CHar?
nosyl),?131.8?(CHar?nosyl),?131.1?(CHar?nosyl),?129.8?(CHar?calix),?124.3?(CHar?nosyl),?122.6?(CHar?calix),?70.6?(OCH2),?
69.4?(OCH2),?47.7?(OCH2),?38.3?(NCH2),?36.6?(CH2?calix).????
?????
Calix[4]arene-bis-[aza-crown-5]?:?compound?91?
To?a?round?bottom?flask?under?argon,?containing?355?mg?(0.32?mmol)?of?compound?
99,?132?mg? (0.96?mmol)?of?K2CO3?and?4?mL?DMF,?was?added?85?µL? (0.83?mmol)?
thiophenol,? the? reaction? was? then? stirred? three? days? at? room? temperature.? The?
DMF? was? then? removed? and? the? residue? dissolved? in? CH2Cl2,? the? organic? layers?
were? washed? with? water,? dried? over? MgSO4? and? concentrated? under? reduced?
pressure.? The? crude? product? was? too? polar? to? be? purified? by? column?
chromatography? using? silica? gel,? so? it? was? purified? using? reverse? phase? column?
chromatography?and?precipitated?couple?of?times?in?ether,?yielding?a?small?amount?
of?the?expected?product.??
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?=?7.17?7.16?(d,?3JHH?=?6.88?Hz,?8H,?CHar),?6.86?6.83?(d,?3JHH?=?6.88?
Hz,?4H,?CHar),?3.72?(s,?8H,?CH2),?3.68?3.65?(m,?4H,?OCH2),?3.63?3.61?(m,?4H,?OCH2),?3.58?3.55?(t,?3JHH?=?
5.48?Hz,4H,?OCH2),?2.84?2.81?(t,?3JHH?=?5.04?Hz,?4H,?NCH2).?
NMR? 13C?(400? MHz,? CDCl3)?:? ?? (ppm)? 156.69? (Cq),? 134.07? (CHar),? 131.33? (CHar),? 122.26? (Cq),71.15?
(2OCH2),?70.83?(2OCH2),?70.37?(2OCH2),?49.11?(2NCH2),?17.87?(CH3).??
4,4-difluoro-2,6-diethyl-1,3,5,7-dimethyl-8-(4-bromophenyl)-4-bora-3a,4a-diazas-Indacene?
In? a? round?bottom? flask?under? argon?were? introduced?2.26? g? (12.2?mmol)?of?4?
bromobenzaldéhyde,? 3.3? mL? (24.4? mmol)? of? 3?ethyl?2,4?dimethylpyrrole?
(kryptopyrrole)?and?250?mL?of?CH2Cl2.?Once?all?reactants?were?dissolved?a?catalytic?
amount?of? TFA? (a? few?drops)?was? added,? and? the? reaction?was? stirred? at? room?
temperature?until?complete?consumption?of? the?aldehyde? (TLC?analysis).After?90?
min?2.77? g? (12.2?mmol)?of? chloranil?were? added,?15?min? later?12.5?mL? (73?mmol)?of?DIPEA?were?
added.?After?30?more?min?12.1?mL?(97.6?mmol)?of?BF3.OEt2?were?added,?the?reaction?was?then?stirred?
for?18?h?at? room? temperature.?The? reaction?was?quenched?by?addition?of?water.?The?product?was?
extracted? with? CH2Cl2? washed? with? water,? dried? over? MgSO4? and? concentrated? under? reduced?
pressure.?The?crude?product?was? first?purified?by?column?chromatography?on? silica?gel? (PE/?CH2Cl2?
2/8)?and?then?precipitated?in?diethyl?ether,?to?afford?1.39?g?(22%)?of?a?purple?solid.?
?
NMR?1H?(CDCl3,?400MHz):???=?7.63?(d,?3JHH?=?8.0?Hz,?2H),?7.18?(d,?3JHH?=8.0?Hz,?2H),?2.53?(s,?6H),?2.30?
(q,?3JHH?=7.3?Hz,?4H),?1.31?(s,?6H),?0.98?(t,?3JHH?=7.3?Hz,?6H)?
NMR?13C?(CDCl3,?100MHz):???=?154.3? (Cq),?138.6? (Cq),?138.3? (Cq),?134.9? (Cq),?132.5? (CHar),?133.2? (Cq),?
130.7?(Cq),?130.3?(CHar),?123.1?(Cq),?17.2?(CH2),?14.7?(CH3),?12.7?(CH3),?12.1?(CH3).?????
?????
Calix-Aza-Bodipy?
In? a? round?bottom? flask? under? argon?were? introduced? 1? g? (1.1?mmol)? of? Calix?
Adehyde,?570?µL?(4.2?mmol)?of?3?ethyl?2,4?dimethylpyrrole?(kryptopyrrole)?and?30?
mL?of?CH2Cl2.?Once?all?reactants?were?dissolved?a?catalytic?amount?of?TFA?(a?few?
drops)? was? added,? and? the? reaction? was? stirred? at? room? temperature? until?
complete? consumption?of? the?aldehyde? (TLC?analysis).After?45?min?570?mg? (2.3?
mmol)?of? chloranil?were?added,?30?min? later?1.3?mL? (7.4?mmol)?of?DIPEA?were?
added.? After? 90? more? min? 1.4? mL? (11.6? mmol)? of? BF3.OEt2? were? added,? the?
reaction? was? then? stirred? for? 6? h? at? room? temperature.? The? reaction? was?
quenched?by?addition?of?water.?The?product?was?extracted?with?CH2Cl2?washed?
with? water,? dried? over? MgSO4? and? concentrated? under? reduced? pressure.? The?
crude? product? was? first? purified? by? column? chromatography? on? silica? gel?
(CH2Cl2/EtOAc?2/8)?and?then?precipitated?in?diethyl?ether,?to?afford?280?mg?(17%)?
of?a?purple?solid.?
NMR? 1H?(400?MHz,?CDCl3)?:? ?? (ppm)?7.17?7.13? (m,?12H,?8CHar?calix?+?4CHar?bodipy),?6.86?6.84? (d,? 3JHH?=?
9.16?Hz,?4H,?4CHar?bodipy),?6.63?6.59?(t,?3JHH?=?7.56?Hz,?4H,?4CHar?calix),?3.85?3.83?(m,?8H,?OCH2),?3.81?3.79?
(m,?8H,?OCH2),?3.73?(s,?8H,?CH2?calix),?3.63?3.60?(t,?3JHH?=?7.32?Hz,?8H,?OCH2),?3.43?3.40?(t,?3JHH?=?7.34?Hz,?
8H,?OCH2),?2.53?(s,?12H,?CH3?bodipy),?2.32?2.27?(q,?3JHH?=?7.49?Hz,?8H,?CH2?bodipy),?1,46?(s.?12H,?CH3?bodipy),?
0.99?0.96?(t,?3JHH?=?7.78?Hz,?12H,?CH3?bodipy).?
HMRS? (TOF? MS? ES+):? found:? [M+2NH4]+? =? 1512.8521? ;? Calc.? for? C90H104B2F4N6O8? [M+2NH4]+? ?=?
1512.8423?
?
Calix-Aza-Bodipy-SO2Cl?
To?a?solution?of?70?mg?(4.7.10?5?mol)?of?Calix?aza?bodipy?in?1?mL?of?CHCl3?at??10°C?
was? added? dropwise? 60? µL? (4.7.10?4? mol)? of? HSO3Cl.? After? 3? h? at? room?
temperature?the?mixture?was?poured?into?an?ice?water?solution.?The?product?was?
then?extracted?with?EtOAc,?dried?over?MgSO4,?and?concentrated?under?reduced?
pressure.?The?crude?product?was?dissolved?in?MeOH?and?precipitated?by?addition?
of?acetone.?White?78?mg?(88%)?of?crystals?were?collected?by?filtration;?the?purity?
of?the?product?was?controlled?by?1H?NMR.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.86?(s,?8H,CHar?calix),?7.03?7.01?(d,?3JHH?=?7.8?
Hz,?4H,?CHar),?6.66?6.64? (d,? 3JHH?=?8.28?Hz,?4H,?CHar),?4.10? (s,?8H,?CH2?calix),?3.69?
3.67?(m,?8H,?OCH2),?3.54?3.52?(m,?8H,?OCH2),?3.41?3.39?(m,?8H,?OCH2),?3.14?3.12?
(m,?8H,?OCH2),?2.52?(s,?12H,?4CH3),?2.33?2.27?(q,?3JHH??=?7.33Hz,?8H,?4CH2),?1.43?(s,?
12H,?4CH3),?1.00?0.96?(t,?3JHH?=?7.32?Hz,?12H,?4CH3).????
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Calix-Aza-Bodipy-Sulf?
In? a? round? bottom? flask? under? argon,? 78? mg? of? Calix?Aza?Bodipy?SO2Cl? were?
dissolved? in?1?mL?of?pyridine.?0.2?mL?of?water?were?then?added?and?the?mixture?
was?stirred?at?room?temperature?for?two?hours.?After?two?hours?the?pyridine?was?
removed?under?reduced?pressure,?1?mL?of?water?was?added?and?the?mixture?was?
carefully?neutralized?by?addition?of?a?10%?NaHCO3?solution.?The?product?was?then?
precipitated?by?addition?of?isopropanol.?
NMR?1H?(400?MHz,?MeOD)?:???(ppm)?7.63?(s,?8H,CHar?calix),?7.19?(m,?4H,?CHar),?6.93?
(m,?4H,?CHar),?4.05?(s,?8H,?CH2?calix),?3.64?3.52?(m,?32H,?OCH2),?2.46?(s,?12H,?4CH3),?
2.37?(M,?8H,?4CH2),?1.36?(s,?12H,?4CH3),?1.01?0.97?(t,?3JHH?=?7.56?Hz,?12H,?4CH3).?
HMRS? (TOF? MS? ES+):? found:? [M?3Na+2H?B2F4]?? =? 1739.6030? ;? Calc.? for?
C90H100B2F4N6O8? [M?3Na+2H?B2F4]?? ?=? 1739.6086./? found:? [M?3Na+2H?BF2]?? =?
1787.6021? ;? Calc.? C90H100B2F4N6O8? [M?3Na+2H?BF2]?? =? 1787.6069./? found:? [M?
3Na+2H]??=?1834.6113?;?Calc.?for?C90H100B2F4N6O8?[M?3Na+2H]???=?1835.6052.??
3,4-bis(2-(2-hydroxyethoxy)ethoxy)benzaldehyde?:?compound?109?
In?a?round?bottom?flask?under?argon?were?introduced?4?g?(29?mmol)?of?3,4?
dihydroxybenzaldehyde,?13.7?g?(115.9?mmol)?of?potassium?carbonate?and?
200mL?of?dry?acetonitrile.?This?mixture?was?stirred?for?half?an?hour?at?room?
temperature,?before?adding?18.8?g?(72.4?mmol)?of?monotosylated?ethylene?
glycol? in?50mL?of?dry?acetonitrile.?The?reaction?mixture?was?then?refluxed?
until?complete?consumption?of?the?starting?material?checked?by?TLC?analysis.?The?solvent?was?then?
removed? under? reduced? pressure;? the? mixture? was? washed? with? a? 1M? HCl? solution,? water? and?
extracted? with? CH2Cl2.? The? organic? layers? were? dried? over? anhydrous? MgSO4? and? evaporated? to?
dryness.? The? crude? product? was? purified? by? column? chromatography? on? silica? gel? (CH2Cl2? ??
CH2Cl2/EtOH?94:6)?to?afford?7.47g?(87%)?of?a?light?yellow?oil.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?9.83?(s,?1H,?CHO),?7.44?(dd,?4JHH?=?1.8?Hz?3JHH?=?8.2?Hz,?1H,?CHar),?
7.41?(d,?4JHH?=?1.8?Hz,?1H,?CHar)?6.96?(d,?3JHH?=?8.2?Hz,?1H,?CHar),?4.24??4.20?(m,?4H,?OCH2),?3.95??3.91?
(m,?4H,?OCH2),?3.75??3.73?(m,?4H,?OCH2),?3.69?3.67?(m,?4H,?OCH2).??
NMR?13C?(100?MHz,?CDCl3):???(ppm)?190.92?(CHO),?153.86?(Cq),?148.74?(Cq),?130.37?(Cq),?127.09?(CHar),?
111.76? (CHar),?110.61? (CHar),?72.98? (OCH2),?72.92? (OCH2),?69.08? (OCH2),?68.96? (OCH2),?68.58? (OCH2),?
68.45?(OCH2),?61.71?(2OCH2).?
HMRS?(TOF?MS?ES+):?found:?[M+H]+?=?315.1433?;?Calc.?for?C15H22O7?[M+H]+??=?315.1444?????
?????
3,4-bis(2-(2-tosylethyoxy)ethoxy)benzaldehyde?:?compound?113?
?In?a?round?bottom?flask?under?argon,?6.2?g?(19.6?mmol)?of?3,4?bis?(2?(2?
hydroxyethoxy)ethoxy)benzaldehyde? were? dissolved? in? 250? mL? dry?
CH2Cl2.?26.5?mL? (196.1?mmol)?of?Et3N?were?added?and?the?solution?was?
stirred? for? one? hour? at? room? temperature.? 18.7g? (98.1?mmol)? of? tosyl?
chloride?were?then?added?and?the?reaction?was?stirred?overnight?at?room?temperature.?Thereafter,?
the?mixture?was?treated?with?a?1M?HCl?solution,?water?and?extracted?with?CH2Cl2.?The?organic?layer?
was?dried?over?anhydrous?MgSO4.?The?solvent?was?then?removed?and?the?crude?product?was?purified?
by?chromatography?on?silica?gel?(CH2Cl2/EtOAc?8:2)?to?afford?7.99g?(68%)?of?a?white?solid.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?9.78?(s,?1H),?7.71?(d,?3JHH?=?8.2?Hz,?4H,?CHar?tosyl),?7.39?(dd,?4JHH?=?
1.9?Hz,?3JHH?=?7.8?Hz?1H,?CHar),?7.31?(d?4JHH?=?1.9?Hz,?1H,?CHar),?7.22?(d,?3JHH?=?8.2?Hz,?4H,?CHar?tosyl),?6.90?
(d,?3JHH?=?7.8?Hz,?1H,?CHar),?4.12?4.09?(m,?6H,?OCH2),?4.05?4.03?(m,?2H,?OCH2),?3.79?3.77?(m,?2H,?OCH2),?
3.76?3.73?(m,?2H,?OCH2),?3.73?3.69?(m,?4H,?OCH2),?2.40?(s,?6H,?CH3?tosyl).?
NMR? 13C?(100?MHz,?CDCl3)?:??? (ppm)?190.98? (CHO),?154.31? (Cq),?149.17? (Cq),?144.96? (Cq?tosyl),?133.05?
(Cq?tosyl),? 130.49? (Cq),? 129.93? (CH?tosyl),? 128.08? (CH?tosyl),? 127.01? (CHar),? 112.58? (CHar),? 111.68? (CHar)? ,?
69.73? (OCH2),?69.65? (OCH2),?69.48? (2OCH2),?69.20? (OCH2),?68.10? (OCH2),?69.79? (2OCH2),?21.78? (CH3?
tosyl).?
HMRS?(TOF?MS?ES+):?found:?[M+H]+?=?623.1616?;?Calc.?for?C29H34O11S2?[M+H]+??=?623.1621??
Calix[4]arene-bis-[(3,4-phenylenecarbaldehyde)-crown-6]?:?Calix-Aldehyde?
In?a? round?bottom? flask?under?argon,?3.1?g? (7.3?mmol)?of? calix[4]arene?and?16.0?g?
(116.1?mmol)?of?potassium? carbonate? in?dry?acetonitrile? (400?mL)?were? stirred? for?
one? hour? at? room? temperature.? 9.0? g? (14.5? mmol)? of? compound? 113? in? dry?
acetonitrile? (100mL)?were? then?added?and? the? reaction?mixture?was? refluxed? for?6?
days.?The? solvent?was? then? removed?under? reduced?pressure,? the?mixture? treated?
with?a?1M?HCl?solution,?water,?and?extracted?with?CH2Cl2.?The?organic?layer?was?dried?
over?anhydrous?MgSO4?and?evaporated? to?dryness.?The?crude?product?was?purified?
by?chromatography?on?a?silica?gel?(CH2Cl2/EtOAc?6:4)?to?afford?4.0g?(76%)?of?a?white?
solid.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?9.88?(s,?2H,?CHO),?7.51?(dd,?4JHH?=?1.8?Hz,?3JHH?=?8.2?
Hz,?2H,?CHar),?7.49?(d,?4JHH?=?1.8?Hz,?2H,?CHar),?7.07?7.04?(m,?10H,?CHar?calix?+?CHar),?6.64?
(t,? 3JHH?=?7.8?Hz,?4H),?4.23?4.17? (m,?8H,?OCH2),?3.81?3.75? (m,?16H,?CH2?calix?+?OCH2),?
3.62?3.56?(m,?16H,?OCH2).??
NMR? 13C?(100? MHz,? CDCl3)?:? ?? (ppm)? 190.97? (CHO),? 156.58? (Cq),? 154.47? (Cq),? 149.42? (Cq),? 134.18,?
134.12?(Cq),?130.63?(Cq),?130.25?(CHar),?127.07?(CHar),?122.41?(CHar),?112.83?(CHar),?112.21?(CHar),?70.60?
(2OCH2),?70.39?(OCH2),?70.27?(OCH2),?69.97?(OCH2),?69.92?(OCH2),?69.69?(OCH2),?69.58?(OCH2),?37.77?
(CH2?calix).?
HMRS?(TOF?MS?ES+):?found:?[M+Na]+?=?1003.3992?;?Calc.?for?C58H60O14?[M+Na]+??=?1003.3881?
?????
Calix-TCF??
In?a?round?bottom?flask?under?argon,?200?mg? (0.2?mmol)?of?Calix?aldehyde?and?
160?mg? (0.8?mmol)?of?TCF?were?stirred? in?5?mL?of?EtOH.?10?µL? (0.06?mmol)?of?
piperidine? were? then? added? and? the? mixture? was? refluxed? for? 6? hours? until?
complete? consumption? of? the? starting? aldehyde? was? observed? by? TLC.? The?
solvent?was? then? removed?under? reduced?pressure?and? the?crude?product?was?
directly?purified?by?chromatography?on?a?silica?gel? (CH2Cl2/EtOAc?6:4)? to?afford?
after?precipitation?126?mg?(47%)?of?an?orange?solid.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.63?(d,?3JHH?=?16?Hz,?2H),?7.32?(dd,?4JHH?=?1.3?
Hz,?3JHH?=?8.2?Hz,?2H,?CHar)?7,25?(d,?4JHH?=?1.3?Hz,?2H,?CHar),?7.07?(m,?8H,?CHar?calix),?
7.01?(d,?3JHH?=?8.2?Hz,?2H,?CHar),?6.89?(d,?3JHH?=?16?Hz,?2H),?6.67?(t,?3JHH?=?7.3?Hz,?4H,?
CHar?calix),? 4.23?4.16? (m,? 8H,?OCH2),? 3.83?3.81? (m,? 4H,?OCH2),? 3.76? (s,? 8H,? CH2),?
3.71?3.69?(m,?4H,?OCH2),?3.63?3.55?(m,?16H,?OCH2),?1.79?(s,?12H,?CH3).?
NMR? 13C?(100?MHz,?CDCl3)?:? ?? (ppm)? 175.63? (CHq),?174.15? (CHq),?156.55? (CHq),?
156.46? (CHq),? 154.06? (CHq),? 149.47? (CHq),? 147.54? (CHar),? 134.15? (CHq),? 130.39?
(CHar),? 127.52? (CHar),? 126.10? (CHar),? 122.44? (CHar),? 114.29? (CHar),? 113.71? (CHar),?
112.88?(CHar),?110.67?(CHq),?98.46?(CHq),?97.65?(CHq),?70.66?(OCH2),?70.60?(OCH2),?
70.39?(2?OCH2),70.06?(2?OCH2),?69.93?(OCH2),?69.76?(OCH2),?37.83?(CH2),?26.63?(CH3).?
HMRS?(TOF?MS?ES+):?found:?[M+H]+?=?1343.5359?;?Calc.?for?C80H74N6O14?[M+H]+?=?1343.5342?
?
1,2,3,3-Tetramethyl-3H-indolium?iodide?
?In?a?round?bottom?under?argon,?500?mg? (3.1?mmol)?of?2,3,3?triméthylindoléine?were?
dissolved?in?10?mL?of?dry?toluene.?250?µL?(4.1?mmol)?of?methyl?iodide?were?then?added?
and?the?mixture?was?heated?at?80°C?until?complete?conversion?of?the?starting?material?
was?observed?by?TLC.?The?product?was? isolated?by?filtration?and?recrystallized? in?hexane?giving?680?
mg?(72%)?of?white?cristals.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.91?7,88?(m,?1H,?CHar),?7.82?7.80?(m,?1H,?CHar),?7.62?7.59?(m?,2H,?
2CHar),?3.95?(s,?3H),?2.75?(s,?3H,?CH3),?1.51?(s,?6H,?2CH3).?
NMR?13C?(100?MHz,?CDCl3)?:???(ppm)?196.48?(CHq),?142.61?(CHq),?142.06?(CHq),?129.85?(CHar),?129.35?
(CHar),?123.83?(CHar),?115.66?(CHar),?54.45?(CHq),?35.27?(CH3),?22.22?(2CH3),?14.61?(CH3).??????
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Calix-Ind??
In?a?round?bottom?flask?under?argon,?200?mg?(0.2?mmol)?of?calix?aldehyde?and?245?
mg?(0.8?mmol)?of?1,2,3,3?Tetramethyl?3H?indolium?iodide?were?stirred?in?5?mL?EtOH.?
10?µL?(0.06?mmol)?of?piperidine?were?then?added?and?the?mixture?was?refluxed?for?5?
hours?until?complete?consumption?of?the?starting?aldehyde?was?observed?by?TLC.?The?
EtOH? was? removed? under? reduced? pressure? and? the? crude? product? was? directly?
purified? by? chromatography? on? a? silica? gel? (CH2Cl2/EtOAc? 6:4)? to? afford? after?
precipitation?126?mg?(53%)?of?a?red?solid.?
NMR? 1H? (400?MHz,?CDCl3)?:??? (ppm)?8.24? (d,? 3JHH? ?=?16.2?Hz,?2H),?7.86?7.80? (m,?4H,?
4CHar),?7.67?(d,?3JHH??=?16.2?Hz,?2H),?7.53?7.49?(m,?8H,?8CHar),?7.05?6.98?(m,?10H,?2CHar?
+?8CHar?calix),?6.64?6.58?(m,?4H,?CHar?calix),?4.44?(m,?4H,?OCH2),?4.40?(s,?6H,?2CH3),?4.19?
4.15?(m,?4H,?OCH2),?3.77?3.67?(m,?16H,?OCH2?+?OCH2),?3.52?3.50?(m,?8H,?OCH2),?3.45?
(s,?8H),?1.82?(s,?12H,?4CH3).?
NMR? 13C?(100? MHz,? CDCl3)?:? ?? (ppm)? 182.01? (Cq),? 156.44? (Cq),? 156.39? (Cq),? 155.30?
(CHar),? 155,11? (Cq),? 149.65? (Cq),? 142.89? (Cq),? 141.49? (Cq),? 134.13? (Cq),? 134.06? (Cq),?
130.37? (CHar),?130.15? (CHar),?129.62? (CHar),?128.83? (CHar),?127.76? (Cq),?122.71? (CHar),?
122.50?(CHar),?115.33?(CHar),?144.50?(CHar),?113.64?(CHar),?110.56?(CHar),?71.34?(OCH2),?
70.54? (OCH2),? 70.17? (2OCH2),? 69.91? (2OCH2),? 69.77? (OCH2),? 69.63? (OCH2),? 52.37? (Cq),? 37.79? (CH2),?
37.01?(CH3),?27.18?(CH3).?
HMRS?(TOF?MS?ES+):?found?[MH]2+:?646.3149;?Calc.?for?C82H88N2O122+?[MH]2+:?646.3163.?
?
Calix-Bodipy-S?
In?a?round?bottom? flask?under?argon,?200?mg? (0.2?mmol)?of?Calix?aldehyde?and?
175?mg?(0.8?mmol)?of?1,3?dimethylbodipy?were?stirred?in?5?mL?EtOH.?10?µL?(0.06?
mmol)?of?piperidine?were?then?added?and?the?mixture?was?refluxed?for?20?h,?until?
complete?consumption?of?the?starting?aldehyde?was?observed?by?TLC.?The?EtOH?
was? removed? under? reduced? pressure? and? the? crude? product? was? directly?
purified? by? chromatography? on? a? silica? gel? with? the? following? eluent?
(CH2Cl2/EtOAc?6:4)?to?afford?after?precipitation?35?mg?(12%)?of?purple?cristals.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?7.66?(s,?2H,?CHar),?7.55?7.50?(d,?3JHH?=?16.2?Hz,?
2H),?7.38?7.33?(d,?3JHH?=?17.4?Hz,?2H),?7.15?(s,?2H,?CHar),?7.10?7.06?(m,?12H,?4CHar?+?
8CHar?calix),?),?6.98?6.96?(d,?3JHH?=?8.4?Hz,?2H,?CHar),?6.91,?(d,?4JHH?=?3.2?Hz,?2H,?CHar),?
6.76?(s,?2H,?CHar),?6.71?6.67?(t,?3JHH?=?7.56?Hz?4H,?CHar?calix),6.45?(s,?2H,?CHar),?4.18?
(m,?8H,?OCH2),?3.77?(m,?16H,?OCH2?+?CH2),?3.71?3.69?(m,?4H,?OCH2),?3.63?3.61?(m,?
4H,?OCH2),?3.58?3.53?(m,?8H,?OCH2),?2.33?(s,?6H,?CH3).?
?
?
?????
NMR? 13C?(100?MHz,?CDCl3)?:? ?? (ppm)?159.30? (Cq),?156.47? (Cq)?151.34? (Cq),?149.21? (Cq),?144.61? (Cq),?
140.19? (CHar),?138.46? (CH),?138.06? (Cq),?134.20? (Cq),?133.07? (Cq),?130.30? (CHar),?129.80? (Cq),?125.53?
(CHar),?123.50?(CHar),?122.61?(CHar),?122.54?(CHar),?117.31?(CHar),?116.95?(CHar),?116.29?(CHar),?114.33?
(CHar),?113.99?(CHar),?70.42?(OCH2),?70.30?(OCH2),?70.29?(OCH2),?70.18?(2OCH2),?70.09?(2OCH2),?69.75?
(OCH2),?37.88?(CH2),?11.60?(CH3).?
HMRS?(TOF?MS?ES+):?found?[M+Na]+:?1407.5840;?Calc.?for?C80H78B2F4N4O12?[M+Na]+:?1407.5636.??
Compound?123?
In?a?schlenk?flask?under?argon?600?µL?(5.26?mmol)?of?3?dimethylaminopyridine?and?
10?mL?of?dry?THF?were?introduced.?The?reaction?mixture?was?cooled?at??78°C,?and?
4.1?mL? (6.56?mmol)?of?Butyl? lithium? (1.6?M? in?hexane)?were?added,? the?reaction?
mixture? was? further? stirred? at? ?78°C? for? 45? min.? The? resulting? anion? was? then?
transferred?via?cannula? to?a?solution?of?bodipy? (250?mg,?0.66?mmol)? in?10?mL?of?
dry?THF.?The?reaction?mixture?was?further?stirred?for?30?min?at?room?temperature?
and? diluted? with? CH2Cl2.? Organic? layers? were? washed? with? water,? dried? over?
anhydrous?MgSO4?and?evaporated?to?dryness.?The?crude?product?was?purified?by?chromatography?on?
silica?gel?(CH2Cl2???CH2Cl2/MeOH?9/1)?to?afford?215?mg?(64%)?of?an?orange?solid.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?7.42?(m,?3H,?CHar),?7.31?(m,?2H,?CHar),?3.10?(m,?4H,?2CH2),?2.70?(m,?
6H,?2CH3),?(m,?16H,?4CH3?+?2CH2),?1.20?(m,?6H,?2CH3),?(m,?6H,?2CH3).?
HMRS?(TOF?MS?ES+):?found?[MH]?+:?507.3655;?Calc.?for?C33H43BN4?[MH]?+:?507.3659.??
Calix-Bodipy?
?In?a?round?bottom?flask?under?argon?were?introduced?0.5?g?(0.5?mmol)?of?Calix?
adehyde,?275?µL? (2?mmol)?of?3?ethyl?2,4?dimethylpyrole? (kryptopyrole)? and?15?
mL?of?CH2Cl2.?Once?all?reactants?were?dissolved?a?catalytic?amount?of?TFA?(a?few?
drops)? was? added,? and? the? reaction? was? stirred? at? room? temperature? until?
complete?consumption?of? the?aldehyde? (TLC?analysis).After?40?min?125?mg? (0.5?
mmol)?of? chloranil?were? added,?5?min? later?620?µL? (3.6?mmol)?of?DIPEA?were?
added.? After? 30? more? min? 690? µL? (5.6? mmol)? of? BF3,? OEt2? were? added,? the?
reaction? was? then? stirred? for? 2? h? at? room? temperature.? The? reaction? was?
quenched?by?addition?of?water.?The?product?was?extracted?with?CH2Cl2?washed?
with? water,? dried? over? MgSO4? and? concentrated? under? reduced? pressure.? The?
crude?product?was?first?purified?by?column?chromatography?on?silica?gel?(CH2Cl?2??
CH2Cl2/EtOAc? 2/8)? and? then? precipitated? with? diethyl? ether,? to? afford? 280? mg?
(35%)?of?a?purple?solid.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.21?(m,?2H,?CHar),?7.05?6.99?(m,?10H,?2CHar?+?
8CHcalix),?6.83? (m,?4H,?2CHar),?6.67?6.62? (m,?4H,?CHcalix),?4.05?4.03? (4H,?m,?OCH2),?4.16?4.13? (4H,?m,?
OCH2),?3.76?3.70?(16H,?m,?OCH2?+?CH2?calix),?3.57?3.49?(16H,?m,?OCH2),?2.47?(s,?12H,?4CH3),?2.22?2.27?(q,?
3
JHH?=?7.76?Hz,?8H,?4CH2),?1.35?(s,?12H,?4CH3),?0.94?0.90?(t,?3JHH?=?8?Hz,?12H,?4CH3).?
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NMR? 13C?(100?MHz,?CDCl3)?:? ?? (ppm)?156.51? (Cq),?153.83? (Cq)?149.96? (Cq),?149.34? (Cq),?144.95? (Cq),?
138.34?(Cq),?134.17?(Cq),?138.06?(Cq),?132.80?(Cq),?131.13?(Cq),?130.28?(CHar),?128.93?(Cq),?122.45?(CHar),?
121.66?(CHar),?114.70?(CHar),?114.60?(CHar),?70.39?(2OCH2),?70.29?(2OCH2),?70.17?(OCH2),?70.05?(OCH2),?
69.91?(OCH2),?69.71?(OCH2),?37.89?(CH2),17.13?(CH2),?14.72?(CH3),?12.62?(CH3),?11.70?(CH3).?
HMRS?(TOF?MS?ES+):?found?M?+:?1528.7638;?Calc.?for?C90H102B2F4N4O12?M?+:?1528.7616.??
4-Fluoro-3-nitroveratrole?:?compound?160?
In? a? round?bottom? flask? under? argon? 0.5? g? (3.2? mmol)? of? 4?Fluoroveratrole? were?
dissolved?in?5?mL?of?CH2Cl2.?The?mixture?was?cooled?to?0°C?using?an?ice?bath,?0.4?mL?
(9.6?mmol)?of?red?fuming?nitric?acid?in?1mL?of?acetic?acid?were?then?dropwise?added.?
The?mixture?was?stirred?15?min?at?room?temperature?before?quenching?the?reaction?
with?a?saturated?NaHCO3?solution.?The?aqueous?layer?was?extracted?with?CH2Cl2,?organic?layers?were?
combined?washed?with?water,?dried?over?MgSO4?and?concentrated?under? reduced?pressure,?giving?
603?mg?(97%)?of?yellow?crystals?requiring?no?further?purification.?
NMR?1H?(400?MHz,?CDCl3)???(ppm):7.59?7.58?(d,?3JHF?=?7.32?Hz,?Hm),?6.75?6.72?(d,?3JHF?=?12.36?Hz,?Ho),?
3.97?(s,?3H,?OCH3)?
NMR?13C?(100?MHz,?CDCl3):???(ppm):155.27?155.16?(d?Cq);?153.45?(Cq);?150.80?(Cq);?145.14?(Cq);?107.35?
(CHar),?101.07?100.89?(d?CHar);?56.95?(OCH3);?56.71?(OCH3)??
2,5-dimethoxy-4-methylbenzaldehyde?:?compound?164?
In?a?round?bottom?flask?under?argon,?0.5?g?(3.3?mmol)?of?2,3?dimethoxytoluene?were?
dissolved? in?5?mL?of?TFA.?0.485?g? (3.4?mmol)?of?hexamethylenetetramine?was?then?
added?and?the?mixture?was?refluxed?for?one?hour.?The?reaction?was?quenched?and?
neutralized? with? a? saturated? NaHCO3? solution,? the? product? was? extracted? with?
CH2Cl2,?organic?layers?were?washed?with?water,?dried?over?MgSO4?and?concentrated?
under?reduced?pressure,?giving?a?yellow?oil.?The?crude?product?was?purified?by?chromatography?on?
silica?gel?(PE/CH2Cl2?5/5???CH2Cl2,)?giving?250?mg?(42%)?of?white?crystals.?
NMR?1H?(400?MHz,?CDCl3)???(ppm):?10.38?(s,?1H,?CHO),?7.24?(s,?1H,?Har),?6.80?(s,?1H,?Har),?3.87?(s,?3H,?
CH3),?3.81?(s,?3H,?CH3),?2.27?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3):???(ppm):?189.41?(CHO),?156.67?(Cq),?151.94?(Cq),?136.74?(Cq),?122.93?((Cq),?
114.77?(CHar),?107.72?(CHar),?56.24?(OCH3),?55.85?(O?CH3),?17.38?(CH3)?????
?????
1,4-dimethoxy-2,3-dimethylbenzene?:?compound?167?
In? a? round?bottom? flask?under? argon,?1g? (7.2?mmol)?of?2,3?dimethylhydroquinone?were?
dissolved?in?25?mL?of?DMF.?0.64g?(15.9?mmol)?of?NaH?was?then?added?by?portion,?followed?
by?dropwise?addition?of?1.5?mL?(29.0?mmol)?of?methyl? iodide.?The?reaction?was?stirred?at?
40°C? for? 3? hours.? The? reaction? was? quenched? with? water,? the? product? extracted? with?
diethyl? ether,? washed? with? water,? dried? over? MgSO4? and? concentrated? under? reduced?
pressure.?The?crude?product?was?then?purified?on?column?(PE/CH2Cl2?5/5???CH2Cl2,)?giving?1.12?g?(94%)?
of?white?cristals?
NMR?1H?(400?MHz,?CDCl3)???(ppm)?:?6.66?(s,?2H,?Har);?3.79?(s,?6H,?OCH3);?2.16?(s,6H,?CH3)??
?2,5-dimethoxy-3,4-dimethylbenzaldehyde?:?compound?168?
In? a? round?bottom? flask? under? argon,? 1.38? g? (8.3? mmol)? of? 1,4?dimethoxy?2,3?
dimethylbenzene? were? dissolved? in? 15? mL? of? TFA.? 1.22? g? (8.7? mmol)? of?
hexamethylenetetramine?was?then?added?and?the?mixture?was?refluxed?for?one?hour.?
The? reaction?was?quenched?and?neutralized?with?a? saturated?NaHCO3? solution,? the?
product? was? extracted? with? CH2Cl2,? organic? layers? were? washed? with? water,? dried?
over?MgSO4?and?concentrated?under? reduced?pressure,?giving?a?yellow?oil.?The?crude?product?was?
purified?by?chromatography?on?silica?gel?(PE/CH2Cl2?5/5???CH2Cl2,)?giving?616?mg?(44%)?of?colorless?oil.?
NMR?1H?(400?MHz,?CDCl3)???(ppm):?10.34?(s,?1H,?CHO);?7.14?(s,?1H,?Har);?3.84?(s,?3H,?OCH3);?3.81?(s,?
3H,?OCH3);?2.24?(s,?3H,?CH3);?2.21?(s,3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3):???(ppm)?190.24?(CHO),?156.58?(Cq),?151.94?(Cq),?154.43?(Cq),?135.45?(Cq),?
131.87?(Cq),?126.68?(Cq),?105.02?(CHar),?63.84?(OCH3),?55.79?(OCH3),?13.08?(CH3),?12.29?(CH3)??
?2,5-dimethoxy-3,4-dimethylphenol?:?compound?169?
?In?a?round?bottom?flask?1.56?g?(3.15?mmol)?of?MMPP?were?stirred?in?7?mL?of?MeOH?at?
0°C.?0.51?g? (2.63?mmol)?of?2,5?dimethoxy?3,4?dimethylbenzaldehyde? in?3?mL?of?CH2Cl2?
were? then? added? dropwise,? the? reaction? mixture? was? further? stirred? at? room?
temperature.?After?6?hours?4.2?mL?(4.2?mmol)?of?a?1M?NaOH?solution?was?added?to?the?
mixture.?After?one?hour?at? room? temperature,? the? solvent?was?partially? removed;? the?
residue?was?dissolved?in?water?and?acidified?with?a?1?M?HCl?solution.?The?product?was?then?extracted?
with?CH2Cl2?washed?with?water,?dried?and?concentrated?under?vacuum.?The?crude?was?purified?by?
chromatography? on? silica? gel? (PE/acetone? 95/5? –? PE/acetone? 80/20)? yielding? 260? mg? (55%)? of? a?
colorless?oil.?
NMR?1H?(400?MHz,?CDCl3)???(ppm):?6.40?(s,?1H,?CHar),?5.48?(s,?1H,OH),?3.75?(s,?3H,?OCH3),?3.71?(s,?3H,?
OCH3),?2.19?(s,?3H,?CH3),?2.05?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3):??? (ppm)? :?154.16? (Cq),?146.74? (Cq),?138.68? (Cq),?130.29? (Cq),?117.09? (Cq),?
96.42?(CHar),?61.16?(OCH3),?55.79?(OCH3),?12.82?(CH3),?11.39?(CH3).?
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1-((2,5-dimethoxy-3,4-dimethylcyclohexa-1,4-dien-1-yl)oxy)-4,5-dimethoxy-2-nitrobenzene:?
compound?170?
?In?a?round?bottom?flask?under?argon,?300?mg?(1.7?mmol)?of?2,5?dimethoxy?3,4?
dimethylphenol?were?dissolved? in?5?mL?of?dry?DMF.?75?mg?(1.8?mmol)?of?NaH?
were?added?portionwise?and?the?reaction?mixture?was?stirred?20?min?at?room?
temperature.?340?mg?(1.7?mmol)?of?4?Fluoro?3?nitroveratrole?dissolved?in?3?mL?
of?DMF?were?then?added?dropwise.?After?two?hours?the?reaction?was?quenched?
by?adding?water,?the?product?was?extracted?with?diethyl?ether,?dried?over?MgSO4?and?concentrated?
under?reduced?pressure.?The?crude?product?was?purified?by?chromatography?on?silica?gel?(PE?CH2Cl2),?
yielding?515?mg?(83%)?of?an?orange?solid.??
NMR?1H?(400?MHz,?CDCl3)???(ppm)?:?7.62?(s,?1H,?CHar),?6.43?(s,?1H,?CHar),?6.33?(s,?1H,?CHar),?3.92?(s,?3H,?
OCH3),?3.73?(s,?3H,?OCH3),?3.72?(s,?3H,?OCH3),?3.71?(s,?3H,?OCH3)?2.21?(s,?3H,?CH3),?2.14?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3)?:???(ppm)? :?154.69?(Cq),?153.98?(Cq),?148.13?(Cq),?145.41?(Cq),?143.87?(Cq),?
143.12? (Cq),?132.76? (Cq),?131.45? (Cq),?122.96? (Cq),?108.06? (CHar),?101.44? (CHar),?101.36? (CHar),?61.16?
(OCH3),?5.61?(OCH3),?56.55?(OCH3),?56.04?(OCH3),?11.96?(OCH3),?12.66?(OCH3).?
?
6,7-dihydroxy-4-(trifluoromethyl)-2H-chromen-2-one?:?compound?185?
In?a? round?bottom? flask? in?an? ice?bath,?1g? (3.96?mmol)?of?1,2,4?triacetoxybenzene?
and?580?µL?(3.96?mmol)?of?ethyl?4,4,4?trifluoroacetoacetate?were?dissolved?in?30?mL?
of? 75%? H2SO4,? the? mixture? was? further? stirred? overnight.? The? reaction? was? then?
diluted? with? water? and? neutralized.? The? product? was? extracted? with? EtOAc? and?
purified?by?chromatography?on?silica?gel?(CH2Cl2?–?CH2Cl2/MeOH?9/1)?yielding?300?mg?(24%)?of?yellow?
cristals.?
NMR?1H?(400?MHz,?CDCl3)???(ppm):?7.07?7.06?(d,?3JHF?=?1.84?Hz,?1H,?CHar),?6.82?(s,?1H,?CHar),?6.61?(s,?
1H,?CHar).?
NMR? 13C?(100?MHz,?CDCl3):161.85? (C=O),?153.14? (Cq),?151.30? (Cq),?145.00? (Cq),?121.86? (Cq),?120.63?
(Cq),?112.49???112.31?(CF3),?107.47?(CHar),?106.24?(CHar),?101.43?(CHar).??
6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-(trifluoromethyl)-2H-chromen-2-one?:?COU-CF3??
In?a?round?bottom?flask?under?argon?were?introduced?300?mg?(0.12?mmol)?
of?6,7?dihydroxy?4?trifluoromethylcoumain,?590?mg?(5?mmol)?of?potassium?
carbonate?and?10mL?of?dry?acetonitrile.?This?mixture?was?stirred?for?half?an?
hour? at? room? temperature,? before? adding? 805? mg? (3.1? mmol)? of?
monotosylated?ethylene?glycol? in?5?mL?of?dry?acetonitrile.?The? reaction?mixture?was? then? refluxed?
until? complete? consumption? of? the? starting?material?was? observed? by? TLC.? The? solvent? was? then?
removed? under? reduced? pressure;? the? mixture? was? washed? with? a? 1M? HCl? solution,? water? and?
extracted? with? CH2Cl2.? The? organic? layers? were? dried? over? anhydrous? MgSO4? and? evaporated? to?
?????
dryness.? The? crude? product? was? purified? by? chromatography? on? silica? gel? (CH2Cl2? ?? CH2Cl2/MeOH?
95/5)?yielding?310?mg?(61%)?of?yellow?crystals.??
NMR?1H?(400?MHz,?CDCl3)???(ppm)?:?7.01?7.00?(d,?3J?HF?=?1.84?Hz,?1H,?CHar),?6.83?(s,?1H,?CHar),?6.58?(s,?
1H,?CHar),?4.20?4.17?(m,?2H,?OCH2),?4.15?4.13?(m,?2H,?OCH2),?3.92?3.87?(m,?4H,?OCH2),?3.72?3.70?(m,?
4H,?OCH2),?3.65?3.64?(m,?4H,?OCH2),?3.52?(s,?2H,?OH).?
NMR? 13C?(100?MHz,?CDCl3):159.50? (C=O),?153.30? (Cq),?150.78? (Cq),?145.89? (Cq),?123.05? (Cq),?120.24?
(Cq),?112.74?–?112.64?(CF3),?107.47?(CHar),?106.24?(CHar),?101.43?(CHar),?72.87?(2OCH3),?69.19?(OCH3),?
69.04?(OCH3),?68.89?(OCH3),?68.69?(OCH3),?61.57?(2OCH3).??
6,7-bis(2-(2-hydroxyethoxy)ethoxy)-3-iodo-4-methyl-2H-chromen-2-one?:?COU-I?
In?a?round?bottom? flask?under?argon,?1.57?g? (4.3?mmol)?of?6,7?bis(2?(2?
hydroxyethoxy)ethoxy)?4?methyl?2H?chromen?2?one? were? dissolved? in?
40?mL?of?dry?acetonitrile.?1.44?g? (6.4?mmol)?of?N?iodosuccinimide? (NIS)?
and?100?µL?(1.3?mmol)?TFA?were?then?added.?The?reaction?mixture?was?
refluxed? for? three?hours?until?complete?consumption?of? the?starting?material?was?observed?by?TLC?
(CH2Cl2/MeOH?94/6).?The? reaction?was?quenched?by?addition?of?water;?and? the?excess?of?NIS?was?
neutralized?using?a?sodium? thiosulfate?solution.?The?acetonitrile?was? then? removed?under? reduced?
pressure? and? the?mixture?was? extracted?with? CH2Cl2.? The? organic? layer?was? dried? over? anhydrous?
MgSO4?and?evaporated?to?dryness.??The?crude?product?was?purified?by?chromatography?on?a?silica?gel?
(CH2Cl2/MeOH?94/6)?yielding?1.66?g?(83%)?of?a?light?yellow?solid.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?7.07?(s,?1H,?CHar),?6.84?(s,?1H,?CHar),?4.22?4.20?(m,?4H,?OCH2),?3.96?
3.94?(m,?4H,?OCH2),?3.77?3.75?(m,?4H,?OCH2),?3.71?3.69?(m,?4H,?OCH2),?2.66?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3):???(ppm)?158.27?(C=O),?156.20?(Cq),?152.73?(Cq),?148.78?(Cq),?145.73?(Cq),?
112.42?(Cq),?108.52?(CHar),?100.83?(CHar),?89.60?(Cq),?73.00?(OCH2),?72.95?(OCH2),?69.56?(OCH2),?69.28?
(OCH2),?68.78?(2?OCH2),?61.71?(2?OCH2),?25.78?(CH3).??
HMRS?(TOF?MS?ES+):?found:?[MH]+?=?495.0535;?Calc.?for?C18H23IO8?:?[MH]+?=?495.0516??
6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2-oxo-2H-chromene-3-carbonitrile?:?COU-CN?
In? a? round?bottom?flask? under? argon? were? introduced? 125? mg? (0.25?
mmol)?of?COU?I,?29.5?mg? (0.33?mmol)?of?CuI?and?0.8?mL?of?NMP.?The?
mixture? was? heated? up? to? 190°C? and? stirred? one? hour? at? this?
temperature.?After?one?hour? the? reaction?mixture?was? cool?down,? the?
mixture?was?filtered?to?remove?the?copper?and?the?NMP?was?removed?under?reduced?pressure.?The?
crude?product?was?then?purified?by?chromatography?on?silica?gel,?to?affort?51?mg?(52%)?of?a?yellow?
powder.?
NMR?1H?(400?MHz,?CDCl3):???(ppm)?7.04?(s,?1H,?CHar),?6.85?(s,?1H,?CHar),?4.27?4.21?(m,?4H,?OCH2),?4.40?
3.95?(m,?4H,?OCH2),?3.79?3.76?(m,?4H,?OCH2),?3.72?3.69?(m,?4H,?OCH2),?2.72?(s,?3H,?CH3).?
?????
3-(benzo[d]thiazol-2-yl)-6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2H-chromen-2-one? :? COU-
Benz?
In?a?schlenck?under?argon?200?mg?(0.45?mmol)?of?COU?I,?100?µL?(0.9?
mmol)?of?benzothiazole,?26?mg?(0.13?mmol)?of?CuI;?and?290?mg?(0.9?
mmol)? of? Cs2C03,? were? combined? in? 6? mL? of? dioxane.? After?
homogenization?52?mg? (0.45?mmol)?of?Pd(PPh3)4?were?added?and?
the?mixture?was?stirred?at?110°C.?After?20?hours? the? reaction?was?
stopped?by?addition?of?CH2Cl2?and?filtered?through?Celite.?The?organic?layer?was?washed?with?water,?
dried? over? anhydrous? MgSO4? and? evaporated? to? dryness.? The? crude? product? was? purified? by?
preparative?chromatography?(CH2Cl2/MeOH?96/4)?giving?40?mg?(18%)?of?the?expected?product.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?=?8.11?8.09?(dd,?3JHH?=?8.6?Hz,?4JHH?=?0.92?Hz,?1H,?CHar),?7.95?7.97?
(dd,?3JHH?=?7.8?Hz,?4JHH?=?0.92?Hz,?1H,?CHar),?8.11?8.09?(td,?3JHH?=?7.8?Hz,?4JHH?=?0.92?Hz,?1H,?CHar),?8.11?
8.09?(td,?3JHH?=?7.8?Hz,?4JHH?=?0.92?Hz,?1H,?CHar),?7.19?(s,?1H,?CHar),?6.89?(s,?1H,?CHar),?4,26?4,24?(m,?4H,?
OCH2),?3,99?3,97?(m,?4H,?OCH2),?3,78?3,77?(m,?4H,?OCH2),?3,72?3,71?(m,?4H,?OCH2),?2,79?(s,?3H,?CH3).?
NMR?13C?(400?MHz,?CDCl3)?:???(ppm)?161.77?(C=O),?160.45?(Cq),?153.43?(Cq),?153.28?(Cq),?152.37?(Cq),?
149.12?(Cq),?145.87?(Cq),?136.27?(Cq),?126.09?(CHar),?108,52?(CHar),?125.57?(CHar),?123.33?(CHar),?121.54?
(CHar),?116.80?(Cq),?113.34?(Cq),?108.68?(CHar),?100.84?(CHar),?72.98?(OCH2),?72,93?(OCH2),?69,40?(OCH2),?
69,24?(OCH2),?68,84?(OCH2),?68.76?(2OCH2),?61,72?(2?OCH2),?17.43?(CH3).??
HMRS?(TOF?MS?ES+):?found:?[MH]+?=?502.1548;?Calc.?for?C25H27NO8S?:?[MH]+?=?502.1555??
6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-3-(phenylethynyl)-2H-chromen-2-one?:?COU-Alcyne??
In?a? schlenck?under?argon?310?mg? (0.63?mmol)?of?COU?I,?140?µL?
(1.25?mmol)?of?phenylacetylene,?60?mg?(0.5?mmol)?of?CuI;?and?870?
µL?(6.27?mmol)?of?Et3N,?were?combined? in?6?mL?of?dioxane.?After?
homogenization?73?mg?(0.06?mmol)?of?Pd(PPh3)4?were?added?and?
the?mixture?was? stirred?at?110°C.?After?3?hours? the? reaction?was?
stopped?by?addition?of?CH2Cl2?and?filtered?through?Celite.?The?organic?layer?was?washed?with?water,?
dried? over? anhydrous? MgSO4? and? evaporated? to? dryness.? The? crude? product? was? purified? by?
chromatography?on?silica?gel?(CH2Cl2/MeOH?96/4)?yielding?240?mg?(81%)?of?the?expected?product.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?7.55?7.53?(m,?2H,?CHar),?7.33?7.32?(m,?3H,?CHar),?6.98?(s,?1H,?CHar),?
6.76?(s,?1H,?CHar),?4.20?4.17?(m,?4H,?OCH2),?3.93?3.92?(m,?4H,?OCH2),?3.76?3.74?(m,?4H,?OCH2),?3.69?
3.67?(m,?4H,?OCH2),?2.61?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3)?:???(ppm)?159.90?(C=O),?153.75?(Cq),?152.52?(Cq),?148.46?(Cq),?145.69?(Cq),?
131.81?(CHar),?128.89?(CHar),?128.46?(CHar),?122.82?(Cq),?112.78?(Cq),?108.62?(Cq),?108.52?(CHar),?101.12?
(CHar),?98.80?(Cq),?83.25?(Cq),?72.85?(OCH2),?72.81?(OCH2),?69.39?(OCH2),?69.19?(OCH2),?68.82?(OCH2),?
68.75?(OCH2),?61.60?(2?OCH2),?17.71?(CH3).??
HMRS? (TOF? MS? ES+):? found:? [M?H+HCOOH]?? =? 513.1786;? Calc.? for? C26H28O8? :? [M?H+HCOOH]?? =?
513.1850?
?????
3-((4-(dimethylamino)phenyl)ethynyl)-6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2H-chromen-
2-one?:?COU-Aniline?
In?a?schlenck?under?argon?500?mg? (0.63?mmol)?of?COU?I,?295?
mg? (2.00?mmol)?of?4?Ethynyl?N,N?dimethylaniline,?96?mg? (0.5?
mmol)?of?CuI;?and?1.4?mL?(10?mmol)?of?Et3N,?were?combined?in?
8?mL?of?dioxane.?After?homogenization?117?mg?(0.1?mmol)?of?
Pd(PPh3)4?were?added?and? the?mixture?was? stirred?at?110°C.?
After?2?hours?the?reaction?was?stopped?by?addition?of?CH2Cl2?and?filtered?through?Celite.?The?organic?
layer?was?washed?with?water,?dried?over?anhydrous?MgSO4?and?evaporated? to?dryness.?The?crude?
product?was?purified?by?chromatography?on?silica?gel?(CH2Cl2/MeOH?96/4)?yielding?505?mg?(98%)?of?
the?expected?product?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?=?7.44?7.42?(d,?3JHH?=?9.6?Hz,?2H,?CHar),?6.97?(s,?1H,?CHar),?6.77?(s,?
1H,?CHar),?6.64?6.61? (d,? 3JHH?=?9.64?Hz,?2H,?CHar),?4,21?4,19? (m,?4H,?OCH2),?3,94?3,92? (m,?4H,?OCH2),?
3,76?3,75?(m,?4H,?OCH2),?3,70?3,69?(m,?4H,?OCH2),?2,98?(s,?6H,?2CH3)?2.60?(s,?3H,?CH3).?
HMRS?(TOF?MS?ES+):?found:?[M+H+NH4]+?=?530.2387;?Calc.?for?C28H33NO8?:?[M+H+NH4]+?=?530.2669??
4-((6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2-oxo-2H-chromen-3-yl)ethynyl)-N,N,N-
trimethylbenzenaminium?:?COU-Anilinium?
In? a? round?bottom? flask? under? argon? 250? mg? (0.5? mmol)? of?
COU?Aniline? were? dissolved? in? 10? mL? of? CH2CL2,? 90µL? (1.5?
mmol)? of? methyl? iodide? were? then? added? the? mixture? was?
further?stirred?at?room?temperature?for?4?days.?After?four?days?
the?product?was?collected?by?filtration.?
NMR?1H?(400?MHz,?CDCl3)?:???(ppm)?=?7.96?7.94?(d,?3JHH?=?9.6?Hz,?2H,?CHar),?7.81?7.79?(d,?3JHH?=?9.6?Hz,?
2H,?CHar),?7.30?(s,?1H,?CHar),?7.05?(s,?1H,?CHar),?4.29?4.24?(m,?4H,?OCH2),?3.92?3.87?(m,?4H,?OCH2),?3.70?
(s,?9H,?3CH3),?3.67?3.64?(m,?8H,?2OCH2),?2.73?(s,?3H,?CH3).??
4-((6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2-oxo-2H-chromen-3-yl)ethynyl)benzonitrile:?
COU-Benz-CN?
In?a?schlenck?under?argon?300?mg?(0.6?mmol)?of?COU?I,?160?mg?
(1.21?mmol)?of?4?Ethynylbenzonitrile,?60?mg? (0.3?mmol)?of?CuI;?
and? 850? µL? (6.0? mmol)? of? Et3N,? were? combined? in? 6? mL? of?
dioxane.?After?homogenization?70?mg? (0.06?mmol)?of?Pd(PPh3)4?
were?added?and?the?mixture?was?stirred?at?110°C.?After?24?hours?
the? reaction?was? stopped?by?addition?of?CH2Cl2?and? filtered? through?Celite.?The?organic? layer?was?
washed?with?water,?dried?over?anhydrous?MgSO4?and?evaporated?to?dryness.?The?crude?product?was?
purified?by?preparative?chromatography?(CH2Cl2/MeOH?96/4)?yielding?490?mg?(31%)?of?the?expected?
product?
?????
NMR? 1H? (400?MHz,?CDCl3)?:??? (ppm)?=?7.65?7.64? (m,?4H,?CHar),?7.03? (s,?1H,?CHar),?6.84? (s,?1H,?CHar),?
4,24?4,21?(m,?4H,?OCH2),?3,97?3,94?(m,?4H,?OCH2),?3,78?3,75?(m,?4H,?2OCH2),?3.71?3.69?(s,?4H,?OCH2),?
2.73?(s,?3H,?CH3).?
NMR?13C?(100?MHz,?CDCl3):???(ppm)?158.27?(C=O),?156.20?(Cq),?152.73?(Cq),?148.78?(Cq),?145.73?(Cq),?
132.27? (CHar),?132.11? (CHar),?127.06? (Cq),?118.36? (Cq),?112.42? (Cq),?112.21? (Cq),107.85? (CHar),?101.09?
(CHar),?81.96(Cq),?81.62? (Cq),?72.98? (OCH2),?72.91? (OCH2),?69.37? (OCH2),?69.21? (OCH2),?68.83? (OCH2),?
68.74?(OCH2),?61.72?(2?OCH2),?17.77?(CH3).???
6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-3-(pyridin-3-ylethynyl)-2H-chromen-2-one?:?COU-Py??
In?a?schlenck?under?argon?150?mg?(0.3?mmol)?of?COU?I,?80?mg?(0.80?
mmol)?of?3?Ethynylpyridine,?30?mg? (0.2?mmol)?of?CuI;?and?840?µL?
(6.0? mmol)? of? Et3N,? were? combined? in? 6? mL? of? dioxane.? After?
homogenization?125?mg?(0.08?mmol)?of?Pd(PPh3)4?were?added?and?
the?mixture?was? stirred?at?110°C.?After?24?hours? the? reaction?was?
stopped?by?addition?of?CH2Cl2?and?filtered?through?Celite.?The?organic?layer?was?washed?with?water,?
dried? over? anhydrous? MgSO4? and? evaporated? to? dryness.? The? crude? product? was? purified? by?
chromatography?on?silica?gel?(CH2Cl2/MeOH?96/4)?yielding?120?mg?(85%)?of?the?expected?product?
NMR?1H?(400?MHz,?MeOD)?:???(ppm)?=?8.77?(m,?1H,?CHar),?8.55?(m,?1H,?CHar),?7.86?7.84?(m,?1H,?CHar),?
(m,?1H,?CHar),?7.33?7.30?(m,?1H,?CHar),?7.04?(s,?1H,?CHar),?6.83?(s,?1H,?CHar),?4,22?4,20?(m,?4H,?OCH2),?
3,91?3,89?(m,?4H,?OCH2),?3,72?3,70?(m,?4H,?2OCH2),?3.67?3.65?(s,?4H,?OCH2),?2.64?(s,?3H,?CH3).?
NMR? 13C?(100?MHz,?CDCl3)?:? ?? (ppm)? 159.74? (C=O),? 155.20? (Cq),? 153.21? (Cq),? 152.41? (CHar),? 149.28?
(CHar),?148.95? (Cq),?146.07? (Cq),?138.72? (CHar),?123.51? (CHar),?120.32? (Cq),?112.78? (Cq),?108.21? (CHar?
coumarinne),?107.91?(Cq),?101.23?(CHar?coumarine),?94.91?(Cq),?86.82?(Cq),?73.21?(2OCH2),?69.57?(OCH2),?69.44?
(OCH2),?69.17?(OCH2),?69.03?(OCH2),?61.79?(2?OCH2),?17.87?(CH3).????????????
?????
5,11,17,23-tetrasulfonate-calix[4]arene-bis-[(6,7-dihydroxy-3-iodo-4-methyl-2H-chromen-2-one)-
crown-6]?:?Calix-COU-I-Sulf?
470?mg? (0.3?mmol)?of?Calix?COU?SUlf?were?dissolved? in?20?mL?of?a?MeOH/CH3CN?
(1/1)?mixture.?After?complete?dilution,?710?mg?(3.1?mmol)?of?NIS?and?120?µL?(0.1?
mmol)?of?TFA?were?added?and?the?mixture?was?refluxed?36?hours?until?complete?
consumption? of? the? starting? material.? The? product? was? then? precipitated? by?
addition?of?acetone?to?give?295?mg?(54%)?of?a?yellow?solid.??
NMR? 1H? (400?MHz,?D2O):??? (ppm)?7.64? (s,?8Hcalix),?7.26? (s.?2H),?7,00? (s,?2H),?4.39?
4.19? (m,?8H,?OCH2),?4.14?3.99? (m,?16H,?2OCH2),?3.96?3.90? (m,?8H,?CH2),?3.55?3.40?
(m,?8H,?OCH2),?2.60?(s,?6H,?CH3).?
?
NMR? 13C?(100?MHz,?D2O):? ?? (ppm)?161.41? (C=O),?159.72? (Cq),?158.21? (Cq),?153.46?
(Cq),?148.51? (Cq),?145.63? (Cq),?138.14? (Cq),?134.32? (Cq),?134.24? (Cq),?127.53? (CHar),?
112.63? (CHar),?111.20? (Cq),?101.33? (CHar),?86.61? (Cq),?70.52? (OCH2),?70.40? (OCH2),?
70.04?(OCH2),?69.99?(OCH2),?69.65?(OCH2),?69.56?(OCH2),?68.59?(2?OCH2),?37.08?(CH2),?25.36?(CH3).??
HMRS?(TOF?MS?ES+):?found:?[M?2Na]2?=?850.9946?;?Calc.?for?C64H58I2Na4O28S4?[M?2Na]2?=?850.9941?
?
?
5,11,17,23-tetrasulfonate-calix[4]arene-bis-[(6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2-oxo-
2H-chromene-3-carbonitrile)-crown-6]?:?Calix-COU-CN-Sulf?
In?a?round?bottom?flask?under?argon?were?introduced?250?mg?(0.14?mmol)?of?Calix?
COU?I?Sulf,? 33? mg? (0.37? mmol)? of? CuCN? and? 0.9? mL? of? NMP.? The? mixture? was?
heated?up? to?190°C?and?stirred?one?hour?at? this? temperature.?After?one?hour? the?
reaction?mixture?was?cool?down,?filtered?and?the?NMP?was?removed?under?reduced?
pressure.?The?crude?product?was?dissolved?in?MeOH?and?precipitated?with?acetone.?
The?product?was?then?purified?by?reverse?chromatography,?yielding?70?mg?(32%)?of?
a?brown?powder.?
NMR?1H?(400?MHz,?MeOD)?:???(ppm)?7.46?(s,?8Hcalix),?7.13?(s,?2H),?6.89?(s,?2H),?4.14?
4.04? (m,?8H,?OCH2),?3.92?3.79? (m,?16H,?OCH2?+?CH2?calix),?3.68?3.59? (m,?8H,?OCH2),?
3.48?3.37?(m,?8H,?OCH2),?2.57(s,?6H,?CH3).?
?
?
?
?
?
?????
5,11,17,23-tetrasulfonate-calix[4]arene-bis-[(6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-3-
(phenylethynyl)-2H-chromen-2-one)-crown-6]?:?Calix-COU-Alcyne-Sulf?
In?round?bottom?flask?under?argon,?200?mg? (0.11?mmol)?of?Calix?COU?I?Sulf,?80?µL?
(0.69?mmol)?of?phenylacetylene,?20?mg?(0.09?mmol)?of?CuI;?and?250?µL?(1.8?mmol)?
of?Et3N,?were?combined? in?4?mL?of?DMF.?After?homogenization?26?mg?(0.02?mmol)?
of?Pd(PPh3)4?were?added?and?the?mixture?was?stirred?at?100?110°C?for?24?hours.?The?
reaction? mixture? was? then? diluted? with? MeOH? and? filtered? through? Celite.? After?
concentration?the?product?was?precipitated?by?addition?of?acetone?to?give?175?mg?
(91%)?of?a?yellow?solid.??
NMR?1H? (400?MHz,?MeOD)?:??? (ppm)?7.63? (s,?8Hcalix),?7.59?7.57? (m,?4H,?CHar),?7.39?
7.38?(m,?6H,?CHar),?7.23?(s,?2H,?CHcoumarine),?6.99?(s,?2H,?CHcoumarine),?4.30?4.23?(m,?16H,?
OCH2),?3.92?3.86?(m,?24H,?CH2?+OCH2),?2.76?(s,?6H,?CH3).?
NMR?13C?-?DEPT-135?(100?MHz,?MeOD):???(ppm)?131.34?(CHar),?129.29?(CHar),?128.69?
(CHar),? 126.79? (CHar),? 111.51? (CHar),? 102.15? (CHar),? 70.74? (OCH2),? 70.53? (2OCH2),?
70.31?(OCH2),?69.97?(OCH2),?69.87?(OCH2),?69.31?(OCH2),?69.26?(OCH2),?37.17?(CH2),?
18.83?(CH3).??
HMRS?(TOF?MS?ES+):?found:?[M?3Na]3?=?542.4223;?Calc.?for?C80H68Na4O28S4?[M?2Na]2?=?542.4225?
?
5,11,17,23-tetrasulfonate-calix[4]arene-bis-[(3-((4-(dimethylamino)phenyl)ethynyl)-6,7-bis(2-(2-
hydroxyethoxy)ethoxy)-4-methyl-2H-chromen-2-one)-crown-6]?:?Calix-COU-Aniline-Sulf?
In?a? round?bottom? flask?under?argon,?100?mg? (0.06?mmol)?of?Calix?COU?I?Sulf,?66?
mg? (0.46?mmol)?of?4?Ethynyl?N,N?dimethylaniline,?10?mg? (0.06?mmol)?of?CuI;?and?
160?µL?(1.1?mmol)?of?Et3N,?were?combined? in?4?mL?of?DMF.?After?homogenization?
35?mg? (0.03?mmol)?of?Pd(PPh3)4?were?added?and? the?mixture?was?stirred?at?100?
110°C?for?24?hours.?The?reaction?mixture?was?then?diluted?with?MeOH?and?filtered?
through? Celite.? After? concentration? the? product? was? precipitated? by? addition? of?
acetone?to?give?110?mg?(98%)?of?a?yellow?solid.?
NMR?1H?(400?MHz,?MeOD)?:???(ppm)?7.61?(s,?8H,?CHcalix),?7,43?7.41?(d,?3JHH?=?8.68?Hz,?
4H,?CHar),?7.26? (s,?2H,?CHar),?6.90? (s,?2H,?CHar),?6.74?6.71? (d,? 3JHH?=?9?Hz,?4H,?CHar)?
4,30?4,23? (m,?8H,?OCH2),?4.13?4.01? (m,?8H,?OCH2),?3.90? (s,?8H,?CH2),?3.78?3.65? (m,?
16H,?OCH2),?2.99?(s,?12H,?4CH3),?2,72?(s,?6H,?2CH3).?
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5,11,17,23-tetrasulfonate-calix[4]arene-bis-[(4-((6,7-bis(2-(2-hydroxyethoxy)ethoxy)-4-methyl-2-
oxo-2H-chromen-3-yl)ethynyl)-N,N,N-trimethylbenzenaminium)-crown-6]? :? Calix-COU-Anilinium-
Sulf?
In?a? round?bottom? flask?under?argon?100?mg? (0.05?mmol)?of?Calix?COU?Aniline?
Sulf?were?dissolved?in?2?mL?of?DMF,?100µL?(1.6?mmol)?of?methyl?iodide?were?then?
added?the?mixture?was?further?stirred?at?room?temperature?for?2?days.?The?DMF?
was?then?removed?and?the?product?was?dissolved?in?MeOH?and?precipitated?with?
acetone.?
NMR?1H?(400?MHz,?MeOD)?:???(ppm)?7.92?7.90?(d,?3JHH?=?8?Hz,?4H,?CHar),?7.83?7.81?
(d,? 3JHH?=?8.2,?4H,?CHar),?7.63? (s,?8H,?CHcalix),?7.23? (s,?2H,?CHar),?6.92? (s,?2H,?CHar),?
4,33?4,28?(m,?8H,?OCH2),?4.07?4.01?(m,?8H,?OCH2),?3.90?(s,?8H,?CH2),?3.78?3.65?(m,?
16H,?OCH2),?3.69?(s,?18H,?6CH3),?2,72?(s,?6H,?2CH3).?
HMRS? (TOF? MS? ES+):? found:? [M]2?? =? 860.2084;? Calc.? for? C86H84N2O28S4? [M]2?? =?
859.7208?????
?????
II. Mesures?spectroscopiques?
A. Produits?et?solvants????????????????????????????????????????????????????????????????????????????????????????????????????????? ?? ?????? ???? ????????? ??????????? ????????? ??????????????? ?????????? ????? ??? ?????????????????????????????????????????????????????????????????????? ????? ???????????? ??????????? ?????? ????? ?????? ??????? ??????? ?????? ????? ????? ?????????????????????????????????????????????????????????????????????????????????? ???
B. Instrumentations?
1) Spectroscopie?d’absorption?UV?visible?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????? ???????????????????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????? ?????????
2) Spectroscopie?de?fluorescence?stationnaire????? ???????????????????? ???? ???? ???????????? ??????? ???????????????????????????????? ??? ???????????? ??? ???????????????????? ???? ?????? ?? ??? ??????????? ????? ???????? ???? ????? ??? ??????????????????????? ??? ??????? ????????????? ???? ???? ?????? ?? ???? ?????? ??? ??????? ????? ??? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????? ?????????
C. Protocoles?expérimentaux?
1) Mesure?du?coefficient?d’absorption?molaire????????? ??? ???? ????????????????? ??? ???????????? ????????????????????? ?? ????? ???????????? ?? ????????????? ??????? ??? ?????? ????????????? ??? ???????????? ?? ??? ????????? ??????? ??? ??? ?? ???????????????????????????????????????????????????
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2) Mesure?du?rendement?quantique?de?fluorescence???? ?????????? ?????????? ??? ????????????? ???? ??????? ?????? ??? ???????? ??? ??????? ??? ???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Formule?11?????Expression?du?rendement?quantique?du?composé?X????? ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????? ???? ????????????? ??? ?????????? ???? ???? ???????? ????? ???? ?????? ?????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????????????????????????????????????????????????????? ??? ??? ?????????? ??? ??? ???????? ?? ???? ?????? ???? ????????? ????? ???????? ????????????????????????????????????????????????????????????????????????????????????????????????????????????? ???????????????????????????????????????????????
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3) Détermination?des?constantes?de?complexation??????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????? ???? ????????? ????????????? ??? ??? ????????????? ???? ????????? ??????????????????????????????????????????????????????????????????????????? ????????????????????????????????????????????????
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Figure?293?Dosage?de?cations?avec?une?concentration?constante?en?ligand?et?une?concentration?en?métal?
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